NOVEL DIFFERENTIATION INDUCING PROCESS OF 
EMBRYONIC STEM CELL TO ECTODERMAL CELL AND ITS USE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

nmwz, *mwn, Lrifflft wjs^f; wsioii 

2. Brief Description of the Background Art 

iiS, SE#3NBIS (embryonic stem cell) t\t, A ^ tf h n \Z$5 V^Xigilt" 

-^^Sft^fi, ^i^^^-fa^oX^ftL&^b 2 £ffi|£L 4 *|Bfl& H 8 
M&tft^&ftV" 16 iBM^^ofcHf^Xlffl^F^O^^^^S^^^^iy 
a ^ (compaction) iSg:?), JJS <D ^ # # ^ 9j3 It K ft o #E % M 
(morula) ^fcmS^Pgf-MSo 9.Wik 3.5 0 Kltt, JBSftgR^JIg 

(blastcoel) hmttl%m?^X^W.&& (blastocyst) {d^5 0 r<D££H£ 
tt^lli^^^^JHSSI (trophectogerm) g £ ft g|5 jNH AS £1 (inner cell 
mass : ICM) 7)^f#^$tlXV^ 0 mffl$fc\Z%:tn& 4. 5~5. 5 Bi-ri>rtX^lg 
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(primitive endoderm) jfcfflJJStCSHfc rtL^W^tj, — %<D 

mmm^w^bmn^mnmmm<D^m^m^LmiiL^mM (parietal 

endoderm) i & *9 , IfflJJS^-^ F D y 9 * Lt7^ — A- h fit 

(Reichert' s membrane) ^rO<C<5 0 
— mfc$y£fc< <nJ%t&fof&MfflIfotZl&&ft1&$& (visceral endoderm) 

■&$m Lx^mm^mm 1 <d m -e^m-r %tc&(D £ & 5 „ # 
*^^^fr^o< % fonmmm><DmmtemMi,x m&f\~mM (primitive 

ectoderm) t ^ It fh 5 U US S £ o < 5 0 H^^K^tt, fE1£*HE§£ 
(embryonic ectoderm) fcSlMi-L^fflflS® (epiblast) t t>PTOtLTv^o 
*^#OKf±^#:i: L-CP3lSi?^f-J^S-r5fcfe, 5.5-7.5 0 (DKiilP 

(egg cylinder) £P¥fc£;ft,5 0 IPMHSOTf t <^#itMJ^5-«, 
fl&S£o< 5E#^!fi|$ (extraembryonic tissue) tfS|£J^J£E2ia>b4Mfc L 
ff^^tLTV^o ^ffifj 6.5 0 ^am^mmM^m^ (primitive streak) 

\sXffl&^W%MlkM (embryonic mesoderm) ^Mj^i~6 0 <DU!&M <D^\Z 

(definitive endoderm) (-^SlffllS^'a *tbXV^ 

3 mM&fetbti?>z.k&ffltbfr\z&]rix#<Q ^ &R<Dlr'<x<DmBi-±W& 

frbftbti%Zb&Wt3faiz.&tiX$$?) . Wmk(D<mm^ ftWM&^rthfr 
Tc.mZM&W&^MM (neural ectoderm), ^Lg^(75$BJ&— ^{k^B^olf 
^fc^fi£^{±##Mtt^E^ (non-neural ectoderm) tmStlX^^ 0 
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(primordial germ cell) ^LTi^tl5 0 MUf^M^d^ 

{C^iflL, Hfll (allantois) l^Oi^^^El (extraembryonic 
mesoderm) W^o^^tD^fidtH^-T^o £6fC:£Mfl£tt, -W"C, £^11^ 

^ t -c v > 5 « ^# l , m% immm<DMM t mix ^m^m-t^t xm 
# 5 „ ^ (DmrnniEigmm l h msmmzmn t mix ^i^s 

H&IfczMfc-as (5 IffiA L fcJBSteSNWIiS it ^ ft 6 fli ft 5 n £ & 5 0 

JB5t£##ffl US ft £> h <4> 3 mm \z. ftit-t 3 C t &X § 5 £f £t£ £WLW5;i^ 
UE^^tlTV^-S (Manipulating the Mouse Embryo A Laboratory Manual, 
Second Edition, Cold Spring Harbor Laboratory Press (1994) (JjXT\ f-^ 
= t"a vAf a i/if - ~f • -^^x • iy7'P ^- • T • 7^7 h y — ' ^"3-7 
<h 5 Gene Targeting, A Practical Approach, IRL Press at Oxford 
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University Press (1993) (£IT, r^-^ • 9~>f V 4 t P&i") I '< 

^ 7 . i7/l/1> y_X8 V-^t-fyTJl"?, ES«£fflv^c^Jlf^ 
^±*± (1995) U^T, rESlfflJ&^ffil^^JI^^^Mj 

-T))o 

-e^Mt;#» <D t£« L £ £ *£«^ 5 £ 2* *Tfg £ ft £ (-^^t^u 

Ett^lHS©*Ml^«^t?)H^ t ttLIF (leukaemia inhibitory 
factor) dS|^^$tl/-C*3l9 (A. G. Smith and M. L. Hooper; Dev. Biol., 121, 
1 (1987); A. G. Smith Nature, 336, 688 (1988); P. D. Rathjen^, Genes 
Dev., 4, 2308 (1990)), tfitOT {OJF^If^JD^ ^ t K X o 7^f-^- 

£ a*^ftlr ^ft-CV^S (J- Nichols^, Development, 110, 1341 (1990); S. 
Peaseb, Dev. Biol., 141- 344 (1990) )„ */c, LIF^cD h 0^«t^» 

Tj^tLTV^ (D.P. Gearing and G. Bruce, New Biol. , 4, 61 (1992); J.I. 
Conover h , Development, 119, 559 (1993) ; C. Piquet-Pellorce h , Exp. 
Cell Res., 213, 340 (1994); D. Pennica h , J- Biol. Chem. , 270, 10915 
(1995)) 0 
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skis, gP i3o *mmm\rir%<fem*^irz><<< is?-*-! *y % 

K> (K. Yoshidak, Mech. Dev., 45, 163 (1994); J. Nichols £>s Exp. Cell 
Res., 215, 237 (1994); 7-51060 #■) , gpl30 ^©Mft'ff 

£ & ^ (C. L. Stewart , Nature, 359, 76 (1992) ; J. L. Escary , 
Nature, 363, 361 (1993); M. Life> > Nature, 378, 724 (1995); C.B. Ware Sb^ 
Development, 121, 1283 (1995)), gplSO&^&^^Ufc^P^te^Tfci, 

i2.5 ufribmm\^z^ux%i±wrr%^bfrtb$>%wztixv^ ol 

Yoshidak. Proo. Natl. Acad. Sci. USA, 93, 407 (1996) )„ 

^V^iZ&\,^Xffi&&fflfa&%J#>Xffl-££nX&,5fc (M.J. Evanses Nature, 
292 , 154 (1981) ; G. R. Martin; Proc. Natl. Acad. Sci. USA, 78, 7634 
(1981)), m*.ftf¥'*' 1 irx\z&V&&®&B 
Jte<35«fScSfe OfcH#fr5,453,357-§-; *HW#F 5, 670, 372 *) fcifjW&S*U 
rtt^-C^, (P.M. Iannaccone £ , Dev. Biol., 163, 288 (1994) K 

~7 hV (B. Paink, Development, 122, 2339 (1996); JfeBWIf 5,340,740 
-*§-; 7fcffl#f ! ( : 5,656,479 ■*§-)), (M.B. Wheeler; Reprod. Fertil. Dev., 

6, 563 (1994); H. Shim<bs Biol. Reprod., 57, 1089 (1997)), ^ ?V (J. A. 
Thomson b> Proc. Natl. Acad. Sci. USA, 92, 7844 (1996)), t f (J, A. 
Thomson h , Science, 282, 1145 (1998) ; M. J. Shamblott £> „ Proc. Natl. 
Acad. Sci. USA, 95, 13726 (1998)) ©KBi4S^!Wlia*WSC$KTV^$ B 
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itffil-tfc 1 ^^'^^ K*rVifftftl5iM (embryoid body; WT, 

ism, ^Emifflss, skmmm, pv&mm, ^mmm, mmn 

as, ^mnm, ^vrmm, nmm. ±.mm, ^7/-^ k t^^-j^ 
^ h<D&mmm&&%L£^z>^t&^m-?hz>^ t&m&ztix^z (p.d. 

Rathjenb. Reprod. Fertil. Dev., 10, 31 (1998) )„ Vti-htzfrb, 

_h#-f 5 - ^ /^fg^a £ tb"CV^5 (G. Yamadab. Biochem. Biophys. Res. 
Commun., 199, 552 (1994)) „ S EC jRH JT& ^ 43 V >T , l^V >f ^SHO-Sl- 

<t 9W»^^5j-fb^{£it^H2> tl^fcUL (E.M.V. Jones-Villeneuvefe, J. 
Cell Biol., 94, 253 (1982); G. Bain^, BioEssays, 16, 323 (1994)) frb 
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$k$ftt£f} 1V^:*J a. y ^M-^-^ri— ^C<DS|f-efe5GAP-43 (growth-associated 
protein-43) , MAP-2 (microtubule-associated protein-2) , y T ^ / US®? 
(y-aminobutyric acid; £*T, fGABAj t t.i§"f ) NMDA (N-methyl- 

D-aspartate) S^ffc, ^tT^-yy <7)3ii|,7^, mRNA a — n 7 ^ 7 ^ 

yKt^-^K f-^iy>7Kmitm^. Ig^H^ 

Brn-3, GFAP (glial fibrillary acidic protein), GABA-£-£Sc^^f "Cfe SGAD 
(glutamic acid decarboxylase) <D3&M&WL&&tlZ> tlX It 

(G. Bain ^ , Dev. Biol., 168, 342 (1995); F. A. Michael £>, J. Neurosci. , 
16, 1056 (1996) )„ 

Brn-3 (X. Ueb. Nature, 340, 35 (1989)), GAP-43 te^g 

$ft ~C (L.I. Benowitz and A. Routtenberg; Trends Neurosci., 20, 84 
(1997)), MAP-2 fett&ffitt&feX (L.I. Binder Ann. NY Acad. Sci. , 76, 
145 (1986)), GFAP ft y V TMV&X (A. Bignami b , Brain Res. , 43. 429 
(1972) ) , GABA g M W #3 «fc 0 GAD fit $"p ffjlj f£ # S "C (Y. Chang and D. I. 
Gottlieb; J. Neurosci., 8, 2123 (1988)), #>\/$ 5 l^W^^W-io XXMSDA 

y ywt & \fm z -a: *? # r* f± , o $Hfc$t3* litifii £ ft & ^ r £ a* 

$g^£tLTV^ (H. G. Slagerfb, Dev. Gen., 14, 212 (1993) ) c l£Ji*g-|6 t 
7c|3Sf^lfflIS^ 10- 7 mol/iait© ^ V@££f£ffl £-£6 £ , 3Bf*S) 50%CO 

jNBJIS"CGAP-43 COmMK 4—5 H ^ 5%$zffi (DlmffiiX—^ — P 7 ^7^> h~165 
(S. H. Yen and K. L. Fields; J. Cell Biol., 88, 115 (1981)) <D$&%.ti*W& 
ly^^XMM^thX^^i)\ GAP-43 ffi&fflti&WZkAs¥lttmm&1toB®BiV>l& 
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Wi"efoZ>Z ttf%L&£inX^Z> (W.G. van Inzen Biochira. Biophys. 
Acta., 1312 , 21 (1996) )„ GAP-43 fi&t£#IJiS<D«F ]) T«#OM 
*:<Do *>^^S = 3. — n7-f 7^ >- h-165 fifti4<7?jiiiia-Cfe5^ N EB 

/ -r ^mtimvmm- z h^>w&^(dm t ttm ltgap-43 

*5«t^3.-P7>f7^y H-165 i^(C^rC#:^fe{c:J;5^fe5^^{g:V^<t^ 
$R cf £ H ""C V ^ <5 (W.G. van Inzen , Biochim. Biophys. Acta., 1312 , 21 

(1996) ) 0 mwmz£zmmfflmKttm*&mfttj:n£kmMB&e> 

£m^^9hn&& : MlfeVtck^%, 5-HT (5-hydroxytryptamin) , GABA, #-f 

M&MMT?fo£Z ki) i 7F£tlX\/^£ (W.G. van Inzen b, Biochim. Biophys. 
Acta., 1312 , 21 (1996) )„ JffiE&lmM^ £ &EBM&Xte, EB^ffiCD&l^g^fl 

^F^ra#(c^b-r 5 ^ k t^toi btixio <o , r affirm k p^n<D^\\MM t 
(Di^b^(Dn^m\^^^^ittm^^nxh^-k^m^^tixh^^K z 

^H^fD^fr^&I^^CjilgoTv^V^ (P.D. Rathjen<b N Reprod. Fertil. 
Dev., 10, 31 (1998) )„ 

fc^m, / ^ >m^mM^tifzmi&xjfm^ntcEB^'&m^mm(Dv' y 

GFAP^'tt^T^ hcf-T K 04 iStt (M. Schachner^, Dev. Biol., 83, 
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328 (1981)) <D*V dt=f^ Knf>f Ym^Mt^tz-UWVm^ % ^ ki&fth 
frfcZtlXb^Z (A. Fraichard£>. J. Cell Sci. , 108, 3181 (1995) ) 0 

^ftt^: tte^Yv fr^zm^tz.?^ v ^ ^mWix^vk^ti (u. 

Lendahlb. Cell, 60, 585 (1990); J. Priced, Development Supplement, 2, 
23 (1991); J. Priced Brain Pathol. , 2, 23 (1992)), ^(D^k, j&fc<DB 

icfc&ir&mmmMtfni&^mftf&t vxwmztifcz. txmm^tix^^ 

(S.J. Morrison Cell, 88, 287 (1997); R. D. G. McKay, Science, 276, 66 
(1997) )„ 

$Hz.&&Lx^%m&£9#mz.m^m& do fS~ioo fSF) -e^v^b^^5<, £ 

^^•^■^^r^tPlTSFnigt-a (A. Rizzino and C. Growley, Proc. Natl. Acad. 
Sci. USA, 77, 457 (1980)) £ffll^T 5~7 0 WH^X~ 5 ^ £ T\ ^^li 
tt-Cf ^Ojii-Clgm^a^ £ nSHItegfe^^S 6&§t£ (A. Kurtz 
Development, 120, 2637 (1994)) (O # H ± & M IS HI (D fij IE $9 fl& 
(neuroepithelial precursor cells) # ^1 3£ & ft . flfl SE iftB fl& bFGF 

(basic fibroblast growth factor) t 7 ? — ^^^tfmN3 ^Sjfc.fl|^*fiT?^f|-t" 

5 £ b&^nbjs t uriiw^^tts^, bFGF^^^fctf±^«^w^#» 



5 tnm&w^te£vmmnm&<Di/i-7^j&tim^£nz> - £ 

$tl,■CV^6 (S. Okabe^, Mech. Dev., 59, 89 (1996) ) 0 

£ 16 0-18 B©7 7hWiltiit5h L7c:HU.ilH«^tfi 
fgWtcfilt±©SBjatESiJ}6 s od»/j:v>ri:^ii$*LTV>5 (0. Brustleb, 

Proc. Natl. Acad. Sci. USA, 94, 14809 (1997)) D LT^Lfr^b, 

M.Vltftte&<DmmfflB&<D&ll&\Z33\,^Xi>W.m£tlX^Z> (J. Dinsmoreb, 
Cell Transplant. , 5, 131 (1996) ; T. Deacon h , Exp. Neurol. , 149, 28 
(1998) ) 0 

^m^^^-v ^m^xm^x^^yy v<Dm j $mm\^w.-r%^tx\ im 
uci^y ^mmcowmmmisftz^ttm^znx^z <o. 

Brustlet, Science, 285, 754 (1999) )„ (D&1&X t± , ±.&(DEBj&j&& , 

>\ ig-ffc-fe: 1/ >\ FGF2 (fibroblast growth factor 2), 7 5 — ^£r#tpi£±a 
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MfMSr^-CM^iiJ^U 5 ^<D 1 <Dm^&X-FG?2 tEGF (epidermal 
growth factor) ^frigifiTWlig* U Bfia ;V^y Mtfcflgfcg Ltc 
5 ^<7) 1 ^lSM^-eFGF2 <*r PDGF-AA (platelet-derived growth 
factor-AA) ^r^tpJ#jfi{Ci^fC Lft^iltS: <b "C^ U TlIj&<Z?iiij!EM^ 

££riS^$*W5 0 -COX 5l-LT^b«f*L7c,«{2, A2B5 5 ^ 

£ (M. C. Raffb, Nature, 303, 390 (1983)), FGF2 *3«ttfEGF^*^V^ifi 

o $ n s - <b if v tmm <d mmmmx & % r t & m h 

jgtt^flt (teratocarcinoma) i !) Wlfflfe t Pi^^fti^tt 5ll 
fittiLt, 11* GQEtt^IfMS (embryonal carcinoma cell: ECjRBflS) ^If 
At^fLTV^S (M. J. Evans; J. Embryol. Exp. Morph. , 28, 163 (1972) ) 0 

^fi^commi^, mfenM(D^~$~-tt£z>mB^-%m%iLx\<^z- 1 

(E. G. Bernstine , Proc. Natl. Acad. Sci. USA, 70, 3899 (1973) ; S. B. 
Diwan and L. C. Steven , J. Natl. Cancer Inst. , 57, 937 (1976) ; D. 
Solter and B. B. Knowles, Proc. Natl. Acad. Sci. USA, 75, 5565 (1978); 
B.A. Hosier h , Mol. Cell. Biol., 9, 5623 (1989); S. C. Pruitt , 
Development, 120, 37 (1994)), >" fcf h xz id*5V ^Ti* t£t®J&\Z.ifri\tfr 3fl 
^jSrlTL-C^Swi (G.R. Martin and M. J. Evans, Cell, 6, 467 (1975); 
G. R. Martin and M.J. Evans, Proc. Natl. Acad. Sci. USA, 72, 1441 
(1975); M. f. McBurney, J. Cell. Physiol., 89, 441 (1976)), Wl^Bi^^ 
CO&m. KfeV^Til* h ft 5 ^^S^^fiJc £ ft 5 r t (L.J. 

Kleinsmith and G. B. Pierce, Cancer Res., 24, 797 (1964)), }&l!BL!{&<D^\Z. 
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&^iTZkfe}%te&fcft**L*c*7mfc&Ml$.-tZ>Zb (B. Mintz and K. 
Illraensee , Proc. Natl. Acad. Sci. USA, 72, 3538 (1975) ; V. E. 
Papaioannou^b, Nature, 258, 70 (1975); M.J. Dewey h , Proc. Natl. Acad. 
Sci. USA, 74, 5564 (1977)), %^X^X\i.%>WW^WSM^<0^\Z.\i.^L 
m^m*^7*^%^%1fc?]%n^mhn i £tSthX\<^^k (LA. Stewart 
and B. Mintz. Proc. Natl. Acad. Sci. USA, 78, 7634 (1981)) frh , 

%&<DJm8&ffitftti%ii-Z>^ k&TF&tl, (embryonic germ cell) t It 

ffiiL^frlfc (Y. Matsuib, Cell, 70, 841 (1992); J. L. Resnic b , Nature, 
359 , 550 (1992)) 0 IKDEGMte, 7©f)Sl^tt 
W L "t & >9 (C. L. Stewart h , Devel. Biol. , 161, 626 (1994) ; P. A. 
Laboskyk, Development, 120, 3197 (1994)), IMm^U^kt^-t^^-^ 

imnmt i,x<D&m*:mLx\,^ zt&wtb frizz tix^z> 0 ^itmm 
x ttmmwM, KmKm&x' ^^t^^btixv^ 0 

Xm^^tlX^^ 0 1997 WilmutPj^J:oTi#fLSj^-eiiCfe-C, W-MU<D 

m&3k<D? n — ^mfcx&z>^ k y — #f£tij £tt-cy* a. wiimut^, 

Nature, 385, 810 (1997)), IMtM <Z)^ £ ft fc ^ n — > ? (J.B. 
Cibellifb, Science, 280, 1256 (1998)), Wife, ^Wt, 2Pf\ l£l 

mom&m^-tz? u->^~y (a^; s skeins, m. 892 (1999)), 

^p — >--t^r (A. Baguisi^b, Nature Biotechnology, 17, 456 (1999)), #F 
B:Mf&<D]&&M V^7t ^ n — £ ^ (T. Wakayama b , Nature, 394, 369 
(1998)), £tcDM<7}!ffl!££-ffi ^fc ^ n — £ ^ (T. Wakayama b. Nature 
Genetics, 22, 127 (1999)), KI^tM?)^ ££3 !^ ^ n — ^ (T. 



12 



Wakayama<b, Proc. Natl. Acad. Sci. USA, 96, 14984 (1999); W. M. Rideout 
III Nature Genetics, 24, 109 (2000)) (D\^t^% £ fhX& "9 ^ #$flll& 

<Dm%, mm i, iz&fflv ^mxir 5 n t xmmm <D?u-^mfc% f«-r % 
-rzmm%m^&t>itz> z. t xm* x^m^mm^^nmxh <o . mm 

m&kLX<Dm&&fe^<Dfcf$<D^ffe&tfVi$i£tlX^Z (R.P. Lanza^, 
Nature Medicine, 5, 975 (1999) ) 0 mi^B^l&^^^^Mx. 3 

ztxxv ^mzmfc^mmzn o^t &-%mx<hz &&&&&& 

m<n&WeI1fet£ r t <{>*fM£*VC^£ (P.D. Rathjen^, Reprod. Fertil. 
Dev., 10, 31 (1998) ) 0 

m^, mm&mz&tf%mmmm(D^%)m^\,^xm%foifxmM-t% 0 

iim^^-CfcSc L-DOPA (L-^fc Kn^->7x^77^y) ^ 

Om#^*5VNT^cD^^:^^^^ilU, wearing off^jfe, v^^^^T^ 
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^ y i^jfc 5r «: C a& i: i~ 5 W^ftJftt^OK* cdH^ tlx- 9 

SUMMARY OF THE INVENTION 

fiP*>. *3PJU3u £JIT» (DM71) ^ii-rSo 
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-CV>5«WaT?*>« N -hIE (1) iCtB<fi©#ife„ 

(5) ±ia (4) icsatto^fe,, 

(6) W«fe5SJttMaas»TO (ah Cbh (c) *sj:t*(d) a»fcfcS#a>£>»fim 

ssftia-e^s. _Lia (4) tesagso^sfeo 

(a) #3&#tM; 

(b) tt&ftUB ; 

(c) #3£¥<£Mft ; 

(a) wmk<r>mj&. 

(7) #fe»3WJBa*s, ^x<^-^sr»abrv^#iR#jWJte"e*>s, -hie (6) 

(8) #Ml!J3£^ -S^T® (a), <bh (c) SSJ;^ (d) j&»kJ&5B¥#»*>Stf 

n£tt>s>»iis-ca>5, iiia (6) teejfco^su 

(a) « ^ ^fWbtt»jfe*BJ& ; 

(b) Tir^vi^ i) ^fisgm^MM ; 

(c) yT% s mmffmm^wmsk 

(d) -fen b^V#li)ffi#^«c 

(9) T-fe^V=r JJ Vf^i&tt#M*fflJ8fe^ S s islet 1 &#3ILTV^j»&*MK*IB 

ss-efcs, _hia (8) i£**t©#8s. 

(10) #gf(Dite^ s £TF«>(ah (bh (c) i$£X$ (d) b 
»tftt5»lll6n?S>3, ±12 (6) KtiBMHOXWl. 
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(a) #j£tf 09 JBHftMbK ^"C & 5 y ~ 5> * ^ * v 5 * y ^ (Sonic hedgehog) 
=¥■ 4 (Bone Morphogenetic Protein 4) 

(b) Sfi < g f <OS%ag'IBI«?JiE3RK:'lffiiSi~S HNF-3 0 (Hepatocyte Nuclear 
Factor-3 0) £3§mLTVN£#^JgMO« ; 

(c) #^W^>MiJ^^> HNF-3/3 (Hepatocyte Nuclear Factor-3 3 ) 

(d) Pax-7 5fr^^Lrv^#&tf«4«0»fl6u 

(11) ^S*l<^#fflJ3&^. AP-2 (Activator Protein 2) £r3§:^ LTV^M 
T?4>3, _LSB (6) KflBfc£>#ife. 

(12) #^^H^ 4 (Bone Morphogenetic Protein 4) #ftTt*l#tt 

(13) y^y&^-y *Ji£y# (Sonic hedgehog) #&T~ei^H~£ - £ ^ 
Wih-Th, ±15 (D~(12) <m^;ft^l WlB^iffe, 

(14) #%£MKIR*$* xy^!)^ F^f^^§^«fc5, ±15 

(i)~U3) cQv>T^iiifciaifeco^ 0 

(15) ^jk^H^^TX^^^Sxm^tf- t^#^t"TSv -fclE 
(l) ~ (14) £>v l flWclBSto^Sfe. 

(16) , ^ bP- ^Mfi5($^H^<^#«T^#-rsr ^£r#$t£l"5, ± 

la (D~(i5) m^tifrimzmm<z>%& 0 

(17) 7 fn--7«^T«t5:tMi:t?), ±15 (D-U6) 

(is) x i> u— mm^mmi^^^om^^ti^^tc^ 
^M-e&s, ±se (17) miE«o^ 0 

(19) flJSfl^WftliSJ&SN SAT<£> (a), (b) *5j:t5 (c) ^fe^tsai^bas 
f£h,£8yffiT?*>£s ±IE (is) telBtt0>3fr4fe o 
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(b) j&mmomMiz-xz&mi 

(c) i^&wi^m^btb&i^m&vizibntBmo 

>S3it5^ b bv-^-fe— h^fe*s»d»&ai«ix5^:*?Hl"e*>SH -tie (19) 

(21) JRa*»f^VN€>n5«l|ftHS©^»^*aa* s * ^^n5r3i-^H 

(19) i-ie^co^o 

(22) * hn- r*BJ|&*Ss K— ^FERM BP-7573 9 v 

--i-/vmwxmm^^^^h^—rm^x^^±M (ie)~(2D ©v^^ i 

(23) JX b^~ -vjUBlfi^s ££T<0 (a), (bK (cK (d). (eK (f) *5.fct* 

(g) a»e>fc*#a»e>aNXh,5;* bo — 5 * -his (ie) — (22) ©ivf 

(a) ^iMMt^#»#*ffi^; 

(b) SIHM-v «> ^. jfe 5feST0*WflS ; 

(c) "vfr*JftJS*SanH/3T3i»J& ; 

(d) M-CSF>t*i^^^lS^Mfi3feOP9^fflflS ; 

(e) £ J*Si^7S;&3feMC3T3-G2/PA6 *WH6 ; 

(f) JEtefMBAS b ^ftBflg ; 

(g) #«W^#«Ma6*©^ b»—^*Bia, 

(24) Ewe^ % ^t© (a), (b) %>£x$ ( C ) a^fcsa^kSfcfn 

a*HI&-e*>5» -LIB (DM23) ©V>-f^*»l5C»c1B<ROSrjas 0 
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(c) (a) Sfcfi* (b) ©JM^J^OJfefeflcJioaa^Srai^X^OD^ 

(25) $gmiL&fc^;j^m%muvt£^zk%!&wtbir% s _hia d)~ 

(24) (Dh^ftfr 1 3S^|E^(D^ 0 

(26) K<l£#5iiJ& ^^K^ffifiS^ tt^EJK ft *©5Hei!ft t^bW^-t- § 36* 

j&s5%£JLL-cfc<5. Jiis (D~(25) ov>-fn^ 1 guces*w>:*rfe, 

(27) £«Wfc+J^3fc*Bll&©#fc3^«:#frfcV\ ±13 (1)~(26) 

(28) jtia (D~(27) (K>^-tfLib> i m^m<D^mx^^. ra^M 

(29) Kffi#^flS^«^J3&^iw^ft5fe^*ffl^a^^t:M^-rs^ * 

(30) A=3#«r«*NBSr#i-.5. _h1E (29) ^|B^oHT- D 

(31) A^»^!)yt*fe5, _blS (30) fcilElftGOH^, 

(32) 4 (Bone Morphogenetic Protein 4) tWIl^ilt^ 

(33) J5& e, ^EiUDSfc <t tw^i ft mm KMtmm~t % m 

(34) * hn- ^Mri^ _hfE (18) — (23) (OVN"f*i^ 1 *S{-12i£<£>* he 

— ^«ma-e*>s. ±ib (33) iz^m^itmm^L 

(35) * he— ?>*Bjfe ft jfe^H^-^s #«f!»*te«r*"*-Ss -bIB (33) £ 
Tfctt (34) iClBm^^^^Jo 

(36) Aa*»«5^!JVtfc5, JifB (35) ^fB^O^^^J. 
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(37) mmimifo h wmtm& & somite K^tmu-r z> & 
08) ±js as) -(23) ©v^n^ i m\-mmox hn 

-LIB (37) iC|E#0*S«±«f«:*tf*Jfio 

(39) A = ±|S (37) (38) KlfB<ftCOJ#*± 

(40) _biE (37) ~ (39) i m^teffl(om%±3n%:^%s!&fttvx 

(42) -LIB (18)~(23) (D^ITihfr 1 9O£f2f&0>:* b * 

— ^^-efcs. _biB (4i) teia<fto*». 

(43) iilE (41) (42) JCLfa«0*^J:t)flJi^StbS. 

(44) ^ y y K — s-FERM BP-7573 i&Sjg&i""** / * » — 

(45) _hfS (43) ^/cf* (44) {-I^cCD^^Jl^Si 

(46) ±m (45) teia<ft«>^feicj:i?«i#$tL*, ±ia (43) ^fcte (44) 

(47) ±ie (46) iz.^m<D&m*^t?ffli®^<vfr&<7>mt& 0 
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(49) A3#it^bo-^iM^a^i^$^xtt> 

±|B (48) fclE^O^o 

(50) * hcz— _h|g (18)~(23) COV^tV^ 1 ^lES®^* fa 
?tt-efc5s -hIS (48) (49) iiSBK©^feo 

(so a=£#^n ^-«y v-efcs, ±ib (49) tefB*ft©#i&, 

(52) _LfE (1)~(27) ovvptid* l :®&cfS^;fr&£Mv^££K:«};oT 

(53) ±l|S (52) JCffi«J©^J^3NBJ6*fctt^lEE3ie&3R«>jBH«aS:, SCSSSffJS: 

(54) fcftg^iJ^ ^ h W ->^C, £ ? V/K T K D T W 

IE (53) ^iBiRo^Se. 

(55) JilB (53) (54) t£|E#©>^fcJlV^#kft5*Bll&i 

(56) «»«J«#«ET*3J;tm*»W*#^T-e. ±IB (l)-~(27) <W 

(57) t»f #ST^ i^fet^f ##STT\ _hffi (1)~(27) 

(58) «^i«EBj:«»#STt, ±ie (52) izimmvm 
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<59) &%iMWW&T&£x$mmfc'%}M$¥tP&Tx\ ±ie (52) ^mmwrn 

(61) * hw-^BJ®^ .LIB (18)M23) <OVv*Vb}&> i mztiMw*}** 
— vjffllfe-etee, _t!5 (60) $£lE*£<a[S3g 0 

(62) gl^^-^^^^^^^i"^. -blB (60) iz^m^Mc 

(63) An^W^yfW, ±15 (62) fc|3^cDE^ D 

(64) _h|B (43) Sfctt (44) fclBlftOttfleSr^frESS. 

(65) _LfE (46) ^lEife^^tm^r^tPlS^lo 

(66) _hfa (52) (55) ^|E^<D^B^Sr^tP^ 0 

(67) ^^SS*<z>«Blft<73»*{zia£<s<^A^Wf> W^siuV^fcflfft 
«!Ofc«><OEa8-C?fe5, ±|E (60)M66) <Dl^i^>l#i£tB*t©E3K. 

(68) ftm&&&<otoB&<DWWz3&~3<$imifi* ^mmmm^ti^m^m 
M<Dmmz.m-$<mB-eh%s -tie (67) Km^mMo 

(69) #jgi^j8iiia©i5e*t^<5<3^jii#E, r^y^-r^--^ ^vfyfv 

15 (68) Icie41t0g&. 

(70) _t|E (43) (44) ^SEifeCttflc^fflV^S^^Sr^^-r*, ± 
IB (46) KWM(D^<t>fE&&#i&m&. 
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(7i) _hia (43) (44) \z.^m<nfcfo*m^z>^bitmkbirz>, ± 
se (46) \z.^<DmF><Dftmm%k&m* 

BRIEF EXPLANATION OF THE DRAWINGS 
% 1 ES&BJ&EB5 i:PA6»i:<D#it^M^:raLfc3n^— (A) 

NCAM, (B) ^^-^U^, (C) *X^l/\Z#1r&W:fcX*&&LfrU&%*kVt- 

^ 2 HH^ ES»EB5 £MEF« £ <Z>*@*C9^tHm Ufc = ta ;=. — ^rJrCNCAM 

IftflcT'ife^, L.fc*Sf*«:** 
IB 3 mti. ES«EB5 £PA6 ftijgg t <D$&&&<DW3ktim\slzzi p Sr^c 

$ 4 Eltt. ES«EB5 £PA6 jpBJte^O*J*f*<Z)3lt*fflSUfeaci=.— »^T* 

35 5 B»v BMP4 «^n^ESlBJ^EB5 >PA6 mmt<D^m<D^^m^\^tc^ 
n^-(Dl=T% (A) NGAl«C*H*5ift:f*:* (B) *X?>'fctt't&mft, (C) E# 
>'\Z.M'i~&tfLifc$5£.TJ t (G) Ir^^Z/ 14 }£^5&#£JBV^C&rfeb;fc 
*3 £t>lBMP4 »-CES« £ PA6 fflUfi £ ^Mi^^tU^ Lfc^"- 
<Z>*-C\ (D) NCAMlC^J-i-afei^s (E) ^^^^^i-Stft*. (F) E# K^U 
^fc^l-r^^dSJ:^ (H, I) 14 ^#-TSetfrS:^|V>Tjfe-&L,fc3te 

|6|^ PA6 iM£ES$B0SEB5 £ N A'i? — Sr^UX*»#Ufc»^ 
(7^/1^— h 7>f/l/* — 3r^-S*v^*#^bfc«^ (PA6), *3i:^PA6 5te 

% 7 jUfi, ESMEB5 tPA6 WS& t Ufc^-fk^^^ 
Nurrl, Ptx3 *3 J:tW3PDHO|Sa*^RT-PC»ife^'rjSWf UfcJBfJftSr^ bfclHT'fe 
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£ D Jfr£l2 0©-v^^S<fP©*B!a (B3«K Embryo £*IBK PA6M£ 12 QflQ 
^J£3I LfcESttEB5 mtp, ES+PA6 *5it^fiBi: b"C 12 B IW&tt 

MM {-TAW Lf'%k$k%^ Vtc a 

% 8 Hfis ESSfiBJSEB5 fcPA6 jMK9& (D^^^^tli^Lf^^iaa^^ 

m 9 0«U if ^/Utft#KM1306 £PA6 ^jfet <B££f&tt*\ ir/l'V-"* 

Offi*5 J; t*-?- -Ji?"?^ ifr—^ IgM-=& y ^ — ^/i'#vf$:KM2070 

$ 10 *y ^tz — J-/Utfcfle KM1307 £ PA6 t t)Vy — 

WcDm&JiVh^Zf? y^^—^L-f^y y h IgM *e y ^ c — y-;V%m KM2070 & 
-To 

H 11 gltt. ^Sfv — ^/VtfCffc KM1310 £ PA6&BflS£C0K/£t£&. -feyi-y— 
W<DW&£T*'9"7ir'7*1{L—*k\^1t s ?y V IgM *y * a— ^ttfl: KM2070 £ 

-To 

DETAILED DESCRIPTION OF THE INVENTION 
This application is based on Japanese application Nos. 2000- 
144059 filed on May 16, 2000 and 2000-290819 filed on September 25, 
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2000, and U.S. provisional application No. 60/257,049 filed on 
December 20, 2000, the entire contents of which are incorporated 
hereinto by reference. 

i. *mm(o&4m%k}j& 

(1) mmnhm 

-V^ fvK t f<Ss©*&*&4fe#fcif feftS- 

(2) WlfflJlS 

t LTB, (a) «^BU<^MBi^^-r5^ i:{-ioX*f5iUfc0i?L»^ 
£ £ *LfcEC» *> ES3MBJSS £ [^cDttfC^-T ^kfimtbflX^Z^tfrb, & 

*mw\z&tfzm&&mfab^xii:, ±ia (a) <aj£ft#fflu^ (b) #m 

UfcffEtt*MWU&. SS^tJ* (c) (a) (b) <OKfft»3ttiatfD»!fefl!:±Oat 
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(a) nm^mm 
(i) nmrnnfc 
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L N -few h = vf^Hitt#fij(Wl!6T?«:M;^h7r^ t Ke*^ 

u r 7?; KifrfrawfewaEWja-cfi ^ ^rt^** ^ jj?^ 9 — *e *■ 

(Corticotropin (ACTH) K a a y , ^-U^hP tf^ (Lipotropin) . <*-/« *7 ~ 
^JNBISIW*^^*^ (MSH)s a-x^W^y (Endorphin), ^-xyK/>7 
^ y -31 ^ Y;Vy ^y, ^ ls*T 7rT/ (Met-Enkephalin) , cr 

^yyxy^77!)> (Leu-Enkephalin) % a-^txy F;V7^y 
(Neoendorphin) . /3 -^^"ac. v 4 y ;W7 ✓'A (Dynorphin A) % 

^ ;/P7^yB (Dynorphin B) „ v 4 t/V*7 j ^ (Leumorphin) , y V- y 
*y 1/ (Vasopressin) N =~ zl'—u 7 4 (Neurophysiti) N is h ->y 

(Oxytocin) , ^a-n7r>>T (Neurophysin I), 1?" :/ * ^ ^ ^ P 
(Substance P) „ — ^ — u — >A (Neurokinin A) N #0^^^ KK 
(Neuropeptide K) , #^^7"^ K- y (Neuropeptide- y ). ~ a. — n 3r ~ 
(Neurokinin B) s ^ > ^< U y (Bombesin) „ if^hDV^ai^^^K 
(Gastr in-releasing peptide), H?^ (Secretin), (MotQin). 

^ /V 7J =* ^ (Glucagon) , /^yT^^^^V^^T 1 ^^^^^^ K 
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(Vasoactive intestinal peptide), J5&gr^/t' ; & iXjftjiiJB-? (Growth hormone- 
releasing factor) , ^^'Jy (Insulin) , 4 >- X V ^ ffi^f&m * 
(Insulin-like growth factors). V Y 7> & 1/ (Somatostain) , 13^ b V 
^ (Gastrin), a l/J/^ fif-^y (Cholecystokinin) , KY 
(Neuropeptide Y) , fl»jtf V <<*?<$~ K (Pancreatic polypeptide), K 
YY (Peptide YY), giJWjSSM^^/^^&ttiS^ (Corticotropin-releasing 
factor) , # /V h ^ V (Calcitonin) , # /V*/ Y — ^it^T" Pit^^^ K 
(Calcitonin gene-related peptide), T >^^T"r > is > (Angiotensin), 

(Bradykinin)s ^BMWtfr/^^lfrtti*^^ (Thyrotropin- 
releasing hormone), — ^ — u^rlsi/l/ (Neurotensin), i3*7 ==-Z/ (Galanin), 
Hft^filc^/I^ ^^CttS^/V^e- ^ (Luteinizing hormone-releasing hormone) 

j^CO-v— # — ^6SC£ LT(i, islet 1 (0. Karlsson £>, Nature, 344, 879, 
1990) tfhlf ^tV^o 
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(ii) nm»mtm 

W®#*IMS£f3\ nmmm (neuron), hot/ b (astrocyte) 3o£W 
jfry =t?*^ Kcz-^-xf > (oligodendrocyte) iC^Hfc U 0 Sfi^J Srft, J^og 

X & (Mol. Cell. Neuro Science, 8, 389 (1997); Science, 283, 534 
(1999) ) D 

S (R. Mckay. Science, 276, 66 (1997) ) 0 Ufcj&SoT8fc^*^>'tn:#'C2fe6 

(iii) #»1F:fc±tWfe»<D*ni& 

^Sl&^W^JJWSi^^^Ttas M#&?f*KS (primitive ectoderm) JifclJK 
^ (primitive streak) l)^tl$¥&$%£ (neural induction) ^HMS^So 

&s$h- s . r (D&mmm^ x -? xm& z tiitttiw&&M?t2m&&&>mm, 

^?££>%m&^mmfrZ>miLLXWmm (neural tube) 1 9 , ::*1,3S^aS 
-CMJiwPiALT#^W (neural tube) ^JgjStS, £ 3t&*MEE^ £ 

OWOW^{cffi«i-5^J^)i«S^fa:|SfeA©B, (neural crest) SrJBfS 

ts. nm^^mmir^-m<Dnm±&mm^b^m^m^<Dir-<-x(Dm^m 
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(brain vesicle) Sr7i£/#U *#^Slf<D£$^ttfc:#teLTV><„ ttftg 

Wbi^t-fc?. y = y ^-n?/ y ^ (Sonic hedgehog. TshhJ £S&-T) 

^ 4 (Bone Morphogenetic Protein 4. SIT TBMP4J fcBfrf) l-KJ&LlfW^ 

<fc«i- 5 « te^tr* ISA & ^"-r s s hthm***^ itj 

<9ftfcJK^OJg:|£te4fcBi~5^~ # — HNF-3/3 (Hepatocyte Nuclear Factor-3 

$ % sit ihnf-3/3j tm-r) &&8LLx^&&m&m.tiiv>ifflii&. &m^<DM 

Wfrh HNF-3 0 ^ov^T* 2 #giC#3El" -5 — Nkx2.2 ^aLtV^5^I 

#3803 0>#SfeK: J: t> Kte#liBfia>&im&frfc#i£*«toJ!&ra:, AP-2 
(Activator Protein 2, £*T r AP-2 J fclfri") ^mb-C^S^M £ LtW 

^Efci9to5^SH40H ; F-"Cfc5 (C. Chiang Nature, 383, 407 (1996); M. 
Bitgood £> N Curr. Biol., 6, 298 (1996))- 
BMP4 Bu #fc*<&1MMft<0J&£s TO^j^tt^J^^^MHbH^^UT 
^tJ»3^m^^M-^r-5^ffi^H^X'*5S (J.M. Graff b> 
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Cell, 79, 169 (1994) ; A. Suzuki b s Proc. Natl. Acad, Sci. USA, 91, 
10255 (1994) ). 

TV* 5 (C. Vaisse Diabetes, 46, 1364 (1997); M. Levinson-Dushnik h s 
Mol. Cell. Biol., 17, 3817 (1997) )„ 

Nkx2.2 ta, ^iias-^vNT, wm^<omm\^^x\^^x^v) . 

(M. Priced, Neuron, 8, 241 (1992) )„ 

Pax-7 W^^&V^ISMUClB&JSbTli^L (B. Jostes fe, Mech. 
Dev., 33, 27 (1990)), 8ftfHS0#&tt&&<0ilBJfeH *ffi#»*<0$MfcBMfcfc::}3 
V^-CfiK&fttfdSrifiS H^-T?S>£ (A- Mansouri £> N Development, 122, 831 
(1996) ) D 

ap-2 wu B^e> i2.5 0 <z>^ ?*ji£-c?> #MMs&£;£*U££^-f 

^ivbmife<Dftik^mmfcm^te'&m%u?m^-x$>z> m. schorie e> N 

Nature, 381, 235 (1996) N J. Zhang Nature, 381, 238 (1996) ) 0 
>WBJ6fc»abSR3lWilHl|8^5 AP2 ^<D^m^t LT» Pax-3 <b twist 

^^<D^[Bj^f^#%^x.^H^^^tLT^9. -*—i3—-&fc^-<r> mRNA 
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(b) &&$ttM& 

^mm^&^%±feun<Dmfe (epidemis) ^mm^^i- 
(dermis) ^bij^srao, x&m&kn. mfcitmm 

h^'O, Mfcfrt>ft^tefafroX&fi&B (stratum basale) s W$H3 (stratum 
spinosunOs |H#&JW (stratum gratuilosum) „ fflWRM (stratum lueidumK MM 
m (stratum oorneura) 3t£>SffiflfcteU &gflS£>^M£ ^7fV7 9 

^^b03«^a^:Sr*Wi:U-C^HS*bS o 8 k 18 \$3k*E.<D8ffiv> 

(R.G. Oshimak, Dev. Bio., 99, 447 (1983)) n 19 WJ&JEfUfett* 

Jt^^BASO^?"-^7^-i: UTMV^ttS (P.C. Stasiak & E. B. Lane, Nucleic 
Acids Res., 15, 10058 (1987)) 0 5 k 14 r*3E-S<Z>3£lS|gS:«J^i"S 

_h,&#fflJ&CD^ — # — £ UXfflV^tbS (E. Fuchs & H. Green, Cell, 19, 

1033 0980) )„ -n^^mm^^y^/-^^ bkmtti, nm^^v 

^ 5 ^ 14 <03&W£W& Uft tUC -ir 7 ^ > I 10 <D&%L&±fr~fZ> (E. 
Fuchs & H. Green, Cell, 19, 1033 (1980); C. Baguttik, Dev. Biol., 179, 
184 (1996) ) 0 

;ti^7fy©^ V<9 ft©inRNA4rtftttli-S r k x-ft 5 r £ So 
( 4 ) ^^^-e^JE'te^«^^ 
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feftfll (single cell) T*J**Sr§l*&U «URUX ^ £ T«*>5o 

MI i: UT^, L < lit+'-tllllS/ciii 2 9 . «t 9 U < f± 30 

~300 m$&/cm z X*$>% 0 

v>s*&*jnid^e>*fl6*l»v^» % y ^BM*»^3ffi*tok*« <^T> tpbsj 
Aofc^HfejatsnaSJ&SNR^'fbiR (MxJ^ imM EDTA X 0* 0.25% h s> 
KJSSU #3*© 2 Lfci&iffiMI^ U S&iifls ($1*1^ 4<C, 200 Xg 
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y ]} $r'< 7 * 7^7 — * ■7^ 3 i7;i''; Methods in Enzymology, volume 
225, Guide to Techniques in Mouse Development, Academic Press (1993) ; 

fcfrhtfbft% 0 Mikm^-t^ Z. 1 1> *JfgT\ Dulbecco MEM 

tgmz. 15—20% ^KNOCKOUT™ SR (GIBCOBRLftMh 2mM^^ § >\ 100 a M MEM 
Non-Essential Amino Acids^^. 50U/ml^<— is V V, 50U/ml^ h b 

100 juM 2-*W7h=-*S—A'* *5j:TJ* l,000U/ml LIFSri0^.fc*ff«&«r 

5 (M.D. Goldsboroughbv Focus, 20, 8 (1998) ) 0 

frt>*L$ itis»*uv>ifts, ML»i«&#TW:b:h,:fcftfc:, iktt £'^}raL 
< l*SH-%s J: U< tt 5-2O%OHffL0Jkm&» L/c±£±t&£r^v\ 
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i-SfCtt, BMP4 &^;fe^^*/BlNTJ^©:CgS:frV\ 

~8 0, £W£U< }*4~6 B&K shh^BilP4 ^tfJfrNS&JBV^Tittfcl^ 
^tfeSrfrv^fca* kfcafeStfBafti-* :itlr5:i: ^"C* 5„ 

(5) ^ho-v»#ffiTT*©^ 

llWWIMt) s L < fit 10 3 ~1 M U £ Y) jfr* L < t± 10 2 ~10 & 1 
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r z x\ m^mnm t^h* —*mm t omm turn jg5tt#m t * 
^(Dmmi^mKm^^th^ y * ^^xmmm^mxxmm-r^M^ 

* L< fi 0.02—12 /zntfW* Ll\ r <D <£ 0 ft 7 4 fr* — t LTtt. =R-ffc#jK: 

(NuncttJKD , CO-CULTURE i/ — U (P? 4 -)~—ttM) , ± *r — f ^f" 

— h (77/^y|±I)^ ^^E-^^^^^-ir (Neuro Probe Inc. #M) 

£^iii<£> 2 "C?f!iSLifc.^ifi (tfil&fi, Glasgow MEM^±fe{d 10%<75KN0CK0UT™ SR 
(GIBCOBRLttSD, 2mM^Vl^^ 5 ^ N 50U/ml^— i/}) ^ v 50U/ml^ b h"^-f 
v">\ lOO^M MEM Non-Essential Amino Acids^^. lmMtVl^tfVSt^o «f0^ ioo 

xhv—?i®im&mm£tix^z>i&&m mtu*, m&mmm??**) 
$h — icwM/cm 2 , ^^l<« ioo mm/cm 2 (Dmm&mxmML, 5-20 0 

BO, L< 7~10 Hffl 37°CTic%, L< & 5%<73:il^t:^St£iI^ L 
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& 2 X*mM LfcJtife (#ij^fi\ Glasgow MEMifife^ 10 % CO KNOCKOUT™ SR 
(GIBCOBRLfriD , 2mM^Vl^ ^ V, 50U/ml^— *y V >\ 50U/ml^ h \yy* h -^-f 
i/y, 100 juM MEM Non-Essential Amino Acids?§?$, ImM tf/U tf>-|g, 100 jcx M 
2-*Asj3~7° y-^Joit) 5 0. 1— lOOng/ml, Jf*L<fi l~50ng/ml(D^ 

OBMP4 Sr^jn Lfcigifi) CliL, W&<0 4 T'lStfc^ h n— ^fflj^s*g# 

$f^L<H 100 M/cm 2 <£>*HJ&®&-e3gaU 5-20 BK, £?£b<{i 7-10 

^#i"S^%^(ilOP9 #0lfl& (T. Nakanob, Science, 272, 722 (1996)), 
NIH/3T3 ftBJS (J. L. Jainchill£>, J. Virol., 4, 549 (1969)). ^7hJiMC3T3- 

G2/PA6 mm<Dmm±m^mui,fz.mm^m\^^tx\ m^wmm^h^-mm 

hn— ^f±fitfJ^0P9 «, NIH/3T3 
jHBia, MC3T3-G2/PA6 IB AS (H. Kodama *b , J. Cell. Physiol., 112, 89 
(1982)), STOMAS (G. Martin, Proc. Natl. Acad. Sci. USA, 78, 7634 
(1981); M.J. Evans Nature, 292, 154 (1981)), £fctefl&J£3DfWSfc$iNi 
(v=tfa -< ^* • if • -^!7* • xy/D ^ • t - 7^7 h y 
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(6) i^v-r 

<£fc^3£*g2jfc, jfOjCfl^HA (1992)), 10- 7 ~10- 6 mol/l^M^H^^ 

i-%m\za-ikm?mftm&m&t5nx\<^ 0 t^ox, ^/-r^m^v^ 

£ a* -e § § f c -e § „ 
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(s) mm%s 

-fj/v/a, ^ — r/y^fy^a, v/l/ffyv'a, ^ u 7 s b , 
>f\ ir/i^7^by— , T^y^yl^, o-7-*^/K ^t°V 

tz.mz s tm^commkm^&m(Dmw%AT.mcmw%M-r~ fbx%z 0 

^=j— h^Sfetf tjtbSo ^-f^UT (FalconttSD # ^ <£> «fc ? K A 

2. i^mmnW: 
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&mt£t&b It BMEJ&iffi (Proc. Soc. Exp. Biol. Med., 89, 362 
(1965)), BGJbigife (Exp. Cell Res., 25, 41 (1961)), CMRL 1066 igift (N. Y. 
Academy of Sciences, 5, 303 (1957)) , Glasgow MEMt&ife (Virology, 16, 
147 (1962)) , Improved MEM Zinc Optionigife (J. National Cancer Inst., 
49, 1705 (1972)). IMDMJ§±fe (In Vitro, 9, 6 (1970)), Medium 199 jgife 
(Proc. Soc. Exp. Biol. Med., 73, 1 (1950)), Eagle MEMigiS (Science, 
130 . 432 (1959)). Alpha MEM^ifi (Nature New Biology, 230, 310 (1971)), 
Dulbecco MEM*gi& (Virology, 8, 396 (1959)), ^J^^M (Exp. Cell Res., 
29, 515 (1963); Proc. Natl. Acad. Sci. USA, 53, 288 (1965)), RPMI 1640 
ifife (J. A. M. A., 199, 519 (1967)), Fischer' s i& (Methods in Med. 
Res., 10 (1964)). McCoy' st&M (Proc. Soc. Exp. Biol. Med., 100, 115 
(1959)). V 7 2*y\Ei%i& (Exp. Cell Res,, 69, 106 (1971); Exp. Cell 

Res., 89, 139 (1974)), 33 ZXfiZ. ft e>tf>»£-ifrN&>B: if , RbttftBJ&Ott&fcjJl 

©tt Sig^fcftfcfi^Tfttfi^S r k £ D 
^fc. ^stfa is 4 ¥ 4?/ if • if - -^^^ • ^^>^y 3r ♦ T • h V 

— - -v^^T/K Methods in Enzymology, volume 225, Guide to Techniques 
in Mouse Development, Academic Press (1993); ES#BJ3&£»J1 VNfc^^-^ $7 ;* 
^>f^Si^l!:SB|fe©IB5«3l©fc M2 M16 igift, Whitten 

mt UCflil^ 5. ^©^WJ^UT. tUIMCDKNOCKOUT™ SRSr^ 

Ufc^lfiL^iM (M.D. Goldsboroughfe, Focus, 20, 8 (1998)), J? 
V*5 J: t)« h 9 ^ * y i'SrSsflB Lfc$Slfo.tf J#i& (#!%.{£, CH0-S-SFM II 
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(GIBCOBRL£h§Si) „ Hybridoma-SFM (GIBCOBRL?±®i) . eRDF Dry Powdered Media 
(GIBCOBRL *± M ) n UltraCULTURE™ (BioWhittaker *± $*)) . UltraDOMA™ 
(BioWhittaker *± M ) . UltraCHO™ (BioWhittaker =fcfc U ) , UltraMDCK™ 
(BioWhittaker ?±$g) ) , ITPSGijfflfi (S. Hosoi , Cytotechnology, 5, S17 
(1991)), ITSFni#i& (A. Rizzino and C. Growley, Proc. Natl. Acad. Soi. 
USA, 77, 457 (1980)), mN3 j£Jffi (S. Okabetj, Mech. Dev., 59, 89 (1996) 

*&*±?f **^!DbfcJ(fJfi (G.R. Martin. Proc. Natl. Acad. Sci. USA, 78, 
7634 (1981)). ffejffiO 4 fcfEi&O;* h ^faJlS©tfBS±**$:-g't?:#ttL ^ 

ttmj&ft&^tetzm. bmp4 ^-^tpj^ife. *fcf«^e^is (0*1*1 cd-cho 

(GIBCOBRL^l:^) , PFHM-II (GIBCOBRLthig) , UltraDOMA-PF™ (BioWMttakerli 
±|El-(2) T'^fc (a), (b) &£X* (c) «tt»fmS^M^ 

(1) m&z&>M<v%jMm$:i&mi-z> zticxo xms. vitmm#mt&v>im 

(2) ^«^^^r^ltUfciaS^«co^ 

(Nature, 385, 810 (1997)), Cibelli h (Science, 280, 1256 (1998)). 
Wih (Sfil^tfi, 44. 892 (1999)), Baguisi (Nature Biotechnology, 
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17, 456 (1999)), Wakayamak (Nature, 394, 369 (1998); Nature Genetics, 
22, 127 (1999); Proc. Natl. Acad. Sci. USA, 96, 14984 (1999)) % 
Rideoutlllfc (Nature Genetics, 24, 109 (2000)) ^(C Z-oXn^&thtt 

^^^i^•5'ffl!l^0^^^UTV^5^±fi^. 5~30% N £f£U<{3: 10%<D 
frVi/ffi!%Skm$:^-tti%M (flflfctfU M2^iffi) 3~10 #£L<W:6 0 

£ i: -e#BJISJei*i «r«Ufc^«tUB (GO $ t> U < ttGl X8) 3r 

<o*aE*s*pe>ix-cv>s 0 #»i^$^jh$mitg (go gj%L<teGi mi Kmm 
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^^AMiiat^sfc^) o^yAJS^Sr^KU HiU^/AfifrfS: 
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HftStte^O^V J^^^Wmir^mt LTf± v Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 
(1989) (J^T. - ^ p^^v^H 2 jjgj ^Current 

Protocols in Molecular Biology, John Wiley & Sons (1987-1997) (UT, 

!J-=y^iy^7^ (Genome SystemsttM) ^Universal GenomeWalker™ Kits 
(CLONTECHttM) 0 , fcSfcfll;^©^ / ^it^^^-H 

^^^^ 2 JK) -^PCRjfe (PCR Protocols, Academic Press (1990)) 4$a**>lf 
4. ^ b a— jeofail 

«t twEEH * & <Dnm^<Dfrit%:mmir% m& u-c v v ^-rti -bm^z> 
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m 15 (5) -C#£>*l5/M > y ]) K— ^ FERM BP-7573 ^jg^-f^/ ^ tvV 

(a) ^#ftfg£f&£^£HJffl («tf =. W>7^ ■ If • ^ • 

(b) SIHM^^*£3|5<£>STO$gj3£ (G. Martin, Proc. Natl. Acad. Sci. USA, 
78, 7634 (1981); M. J. Evans P> N Nature, 292, 154 (1981) > 

(c) T^^MilS5l5<^NIH/3T3 tMk ( J. L. Jainchillk, J- Virol., 4, 549 
(1969)), 

(d) M-CSFX^-^ !>^^^^S5feOOP9 Jiffljfe (T. Nakano „ Science, 272, 
722 (1996) ), 

(e) ^ ?? *^^Sg*5iSOMC3T3-G2/PA6 ffll J& (H. Kodama h s J- Cell. 
Physiol. , 112, 89 (1982)), 

(f) wii^ftikm&^vx^&z t&mmztix^zimmmtik 0^-*?=. 
Wt^ W • if - • xyyyt • r * b • *v^^t/i^) a> 

(g) hn— ^HBJKIl^O^fklB^L-CVNSr. ^36S^**LXV>S#ttlW 

(Science, 284, 143 (1999)) #»&3Hbf83l U#fe*l"5 * h a— 

JifBO^-Ck, #f£L<te±12 (c), (d), (e) hn— ^BIIS-e&tK 

H»J 15 (5) t#?)il5M/!J K— V FERM BP-7573 ffiM&.'tZ* S ? 
—i-z^i^XmWi^tl^^hti^-^mSki^ Xfik (Monoclonal Antibodies: 
Principles and Applications, Wiley-Liss, Inc., 1995; 

% 3 m, mmmffi, 1987) mzmm<Df&m^mmMfe. m 
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Pi" * T * ^2^^ • -^=.^.7" /W Methods in Enzymology, volume 225, 

Guide to Techniques in Mouse Development, Academic Press (1993) ; ES#E 

1®I!&%igmirZ > T£$>OjjW : %m\^Z>Z t m*-Us Dulbecco MEMigitS 

(GIBCOBRLfc^D 10%(D$i/fe!JlALi8 (GIBCOBRL|±^) „ 2mM^/l^ 5 ^ s 
50U/ml^^>-y V, 50U/ml^ h 1^ h-e-f S^^J^fcigit^;^ ^TJg 

mz&^^ju^ hykMK&xmvtcM*, PBs-effeiEiias^«, _hta 2 -e 

0.02%EDTA^r-g-^ % 0. 05~0. 25%tf> h V -ffZsih&^liZT? f-T 

pbs) xrmti^xmuv. ±m 2 -e#feHs*»w^«fift (09*.«, m-m$m 
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i&HSI 0-1%, £?£b< « 0. 

■v^tfrL W-r-f ^ • if • -v?;* • ^i/i/y a- • T • v y — • ^-—^ 

^^{s^^^^/^v h^iBfc^-eatbfcjWia*, l—ioo /ig/mi, ^f^u< 

»i 10/z g/ml£>$&g<75 W ^^CSr-^trifrifeTyjBfeHWHJN L < 2—3 B# 

MitaiU pbst-^IhI^U, 3£&ffl4bHH& Wk.&. o.02%edta^^ 

0.05—0. 25%<Z> h V y^^%>Z>l^fcT?^1-—li&^-&PBS) X*m<tk bTgUR 

iEig<^^<D io &<r> i-io ^ »*u< t* i m<7>m8LX'm^z>^ txh, m 

&mm(Di&MmmMi~£^xmffi.mt>$:%:v-ttx v^^m^i-t. m®tmm 
com, mikmm (1982), mmftmnmG <#zje), warnm (iqssk & 

(£=JK), «J*»j£ (1996) 4*tfl1E#©#i&*:ffiV\ WttfS 

h^^*-e^bfc^^^r, 200—5,000 7 H\ L< fit 500—1,000 7 Ktf>X 
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MLtz.mm&^te?MkWm 0. 02%EDTASr#*, 0.05~0.25%<Dh 

tm-rz -kicxox i>mmx% z> 0 

(1987-1999) , Basic Techniques for Transmission Electron Microscopy, 
Acad. Press (1986), m^M^M^^ Y^-^TJ^, E^HjJE-fe^* — 

(1993) m\ztg&<D-}?m%:m^ mwtz>z.h&xi*z> a jwM&fcra* 

-«Lfc*IMS;Sr, 4°C-C% 0.1-50%, 8P*L<|i 1—10%, £t)&£U<W: 3 
£ b< fi 5 #Ri!~i B3ffl, J; 9 0* b< fi 30 U PBS-e»El*?H-5 
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— • -Y O — % Monoclonal Antibodies: principles and practice, 
Third Edition, Acad. Press (1993) (^T. I"* / ? u—^rjV • T^sJ^r 
<i Xj t W&'T) , Antibody Engineering, A Practical Approach, IRL Press 
at Oxford University Press (1996) (E*T\ TTlsT-tf?* .xy*?sT!) 

ttxv^j:v«^w^ uv\, jw*=wnifcs\ ^^-r^-x^A^^-#pm*5fe 

©CHOSHHHll (T.T. Puckks J. Exp. Med., 108, 945 (1985)), = 
/Ktt^P»S3fe<OMDCK#IBJte (C.R. Gaiish^, Proc. Soc. Exp. Biol. Med., 
122 , 931 (1966)); D. S. Misfeldt £> * Proc. Natl. Acad, Sci. USA, 73, 
1212 (1976)), ?y YWM^U^ 3Y1 (S. Sandineyer , Cancer Res., 41, 
830 (1981)), 77 y # 5: Kl? U*/l'»»*S5<OCOS3|SWJ& (Y. Gluzman; Cell, 23, 
175 (1981)) aSfctffeJxS, itl^flr^BUfiO^-C^s SV40^<^^-<^^- 
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(v^^wf>f^ - • ♦ - r • h 

$11 & (G. Martins Proc. Natl. Acad. Sci. USA, 78, 7634 (1981); M. J. 
Evans £>, Nature, 292, 154 (1981)). i •} L < £ XjJ£JE&3££>N I 
H/3T3 (J. L. Jainchillb. J- Virol., 4, 549 (1969)). M-CSF^ft^ 

^SS^^*S5O0P9 (T. Nakanok, Science, 272, 722 (1996)), 

SKM7g£5fctf>MC3T3-G2/PA6 (H. Kodamafe. J. Cell. Physiol., 112, 89 

(1982)) -5 - £tfS-e£3o 

£^UTV^V^fflJ5§^mRNA£rfflV\ f^b^^^a^S (Proc. Natl. Acad. 
Sci. USA, 85, 5783 (1988)) Srff fto Tfl^ UfccDNA^-f ^7 JJ — SrfflV^* 
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So 

xk, * hu—rmifc&teom^iz, +^*y» 
j&&M<vm**#%)®,ftb ux^*i-s%<oT*a>tu«rN v^i"tioS8«Tt<fcv\ 
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(2) Mmmmte^temm 

xm^^z^btfx-gZo 
w-mm&i$$<DMm<DffiLmz.^<&z&b u-cw:, #^»<^^^s^< 

5„ 
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s^^fe^fsc k&x%z> 0 &5-mmt {.xte, mmm, *zf±*m. mm, 
mmm, */*y?m, fim, mm, &Mm. ^m, ^— ^j^fctf bft5 0 

Mps^(-s^^»ji Lts, "y^y^m. u^^m, mm. n 
m, mffi.mm&hifhth%o m^mim^^u^u ^^m<DX *> ^mwmum 



p-t F^^IIIx^rMI^WL 7hnx^7^- 

m, mm, mm. m&.m^&. zfvvm, ^a*t, ^i/^b—^m^ 
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M^fc^M^S^. ii#^Al BUS*:!? 10^g/kg~8mg/kg^&5 o 

&ftM-i-z>^k&x%z> 0 mte&&m&bvxmw Miittfflv>fc» 

^tL*"C^^;#< ^$tb-Cfef9 (N. Itoh^s Cell, 66, 233 (1991)). #<<Z> 
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(i) # y * p —tjvfofoovm 

^MWr>^mmm lESf^ l0 4 -l0 8 f@(7)«fc5v^{i|^M/^)^iS 

M LfcjMil®^ 0. Ol — lOmgtfSfr* lv\ 

(Complete Freund' s Adjuvant) ^ 7t fi , zfcUHfcT/l' ^ — # W 0 n ^tt 

u^mw^n^-t, i i~2 ®Rg*3#^ 3~io mfjo. 

t51 £ &H*£&a!l;£8; (^^^ai^fe (ELISA80 : E^«P^flJ (1976 
^ ) N Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory 
(1988) (UT, rrvf h !i - • v = a 7/H tm^), 

x) t$x-vmi-z>o 

Jones <Djj$k (D. H. Jones and A. L. Matus^ Biochim. Biophys. Acta., 356 , 
276 (1974)) ^^riSt5:^m, Z<DMlfom&ft&=i—bLtz7l' 
- b&m^XWtm$L&fflfe&fttj:5 ^ btfX'% Zo 
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(2) ^ y ^ n —r/i/ififeayi^m 

(a) £al»i£M<Df|$!i 

1, 200rpmT- 5 ^flli^ibfcf, JiM£ltT5 0 

#^nfcM®^MM&£ h y ^-IftJy^^^ivIfS (pH7.65) tl 

(b) -wmmmmomm 

#<j;t«\ 8-Tif ^T-^Iftt-^^^ (BALB/c & 5(5) #M®&fflJ&$5P3-X63Ag8-Ul 
(JJAT, r P3-U1 J (Curr. Topics. Microbiol. Immunol., 81, 1 

(1978)), Europ. J. Immunol., 6, 511 (1976)), SP2/0-Agl4 (SP-2) (Nature, 
276 , 269 (1978)), P3-X63-Ag8653 (653) (J. Immunol., 123, 1548 (1979)), 
P3-X63-Ag8 (X63) (Nature, 256, 495 (1975)) m&ffi V>3 r t tfX% 5 0 Itl 
b<Dlm¥&W\-i, 8-T^f^fT=-^mm (RPMI-1640 iMi-^V^ 5 1/ (1. 5miVl) , 
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2-7< /— ^ (5Xl(T 5 Mh i^xy^v^v'y (lOjzg/ml) *5£W 

mvishm (fcs) (csLttM, 10%) &mz_tt&M (wt, rjEStigi&j <t^5) 

id % £fbKl 8-Tif^T^>- (15/zg/ml) ^P^fctfife) T«;-f37^ MSfc 

(c) K-^fES* 

(a) -?m§lstitrLi£m%.mmb (b) «#Lfc#MffiM£MEMi£jft£fcte 
PBS (U V^--^- h y>A 1.83 g> y V^— * y [>A 0.21g, 7.65g, 
7k 1 y y b/K pH7.2) TJ;<^U *IJ»^ tfiW-M^MM : #MM« 
O =5-10 : lfcftS «fc 5 J&^U 1, 200rpm-e 5 #fifl3g'fr#BI Lifc^ Jrflf 

S &htiittfflmft<nmmm&£<iz<L. mmmm^, mwi^^h, 37°c 

q ~C\ 10 8 #C#:M££ffiJ£fefc 9 . 3j? p ^^isyjf^sf /W000 (PEG-1000) 2g N 

^ MEM 2ml :fc5 f^^/l'^^v' K (DMSO) 0. 7ml£?l^ bit^g^Sr 0. 2~lml 

5 U $btl~2 ^fefdMEM^ifi l~2ml^»[Hl^Pi-S 0 

.£ SfcM, MEM^«&Sr*nx.-r^#^ 50mi }c & <s «£ 5 ^fUMi - 5 „ WmWM-fr 

O 900rpraT 5 #|S3a&fr#8t^ ±f^^T5 0 t#^n/cMm^<Z)«£, 

(jESifffif-t tK^t^V^V (10~ 4 Mh fv^y (1. 5X10" 5 M) ^^^7^77" 
7^y>- (4X10" 7 M) &M%.tdfeM 100ml {CjgjS-f So 

96 TzmmmzfU— hiZ. lOO/zl/ft-fo^gkU 5%C0 2 ^^^.-< 
— ^ 37 < C-C7~14 0K^ili-S o 

56 



(d) LTS^^, ^ClZgiftiLT^ 

(i mgtt % mmm (mmmfrbT ^ ; 7^ v ^%m^t-mi&) , 2 mit 1 
(d) *y^n — r^uw-(Dmn 

yy^^y^l (2, 6, 10, 14-rf-7^f^y^f*y (Pristane) 
0. 5ml^0Ert^L, 2®Pfl|ilWi-5) Lfc 8~10 M^<D^ ^7 ^^tz^ — K 
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ffi, 5xio 6 ~20xio 6 M/E£Jgjg[*](c:&trt-3 0 io~2l BBB-C*W^y K — ? 
f^H7K^bLfc-^^^^^M7K^^L, 3, OOOrpm-? 5 ^M51^MUT@ 

Jits<z)^-fe-e#p>tL5^ey * ^~-f-/^tKWt it, ^J^{«»J 15 (5) -c 

ttbtlS^-f ~7V FERM BP-7573 ^ n~^/Mft#:#;&tf* 

8. ^B^O^^Ht5SI©f# 

^t=l"7~ • /<xf ^-n , ^7 p— ^-/u • T^f/Kx-f X\ TV^/J^V • 
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teiffl^iLTtt, 77-^, mm. mn, mmm, m&mm, mmm 

•Cti, f *'>7yi^7-^y- F U 7;Vtn|^iti/^^ (Methods in 
Enzyraology, 154, 3 (1987)). Mfctt^^>T ^W.?T=- i? ^ - 7 zc / — ;V - # 
uu~fo/Vj>> (AGPC)ife (Analytical Biochemistry, 162, 156 (1987), 
^ 9 (1937 (1991)) t£¥&3bi?t)tl?>o *7C, ±RNA/^bpoly (A) + RNAi: LT 
raRNA^M^i-S^&i: Lttt, &}) =? (dT) |»;l/n-^* 7 Afcfe (^ l" 
^3.7 — • ^p— =^-yjf% 2 IS) ^^Sfetf ?>tbS 0 Fast Track mRNA 

Isolation Kit (Invitrogen |± Mi ) ^ Quick Prep mRNA Purification Kit 
(Pharmac iafctSi) t£¥<D*cy Y*m^ZiZ.b\Z&*) mRNA^rfiMi - Sii^T^ 

ffMLfc^ h n— ^IffliSmRNA^^cDNA^^^^ U — &{&SktZ>jj& t LTS, 

Superscript Plasmid System for cDNA Synthesis and Plasmid Cloning 
(Life Technologiesl±M) , ZAP-cDNA Synthesis Kit (STRATAGENE ^tW<) & ffl 
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Recombinant Phage Antibody System (Pharmacia^i^) £r$J V N <5 ~ <t ~C\ MW: 

Bl^^^ittlt #lx.f3!, pBTrp2, pBTacl, pBTac2 (V^-ftlt>^<— I> 
— -7 V/n^ A%hM) , pKK233-2 (Pharmacia ) , pSE280, pSE380 , 
pSE420 (Invitrogen|±M) s pAX. pMEX (M0BITEC}±M) „ pGEMEX-1 (Promega|± 
M ) . pQE-8 (QIAGEN *± M ) , pKYPIO ( # Hfj Bg 58-110600) , pKYP200 
(Agricultural Biological Chemistry, 48, 669 (1984)) , pLSAl (Agric. 
Biol. Chem. , 53, 277 (1989)). pGELl (Proc. Natl. Acad. Sci. USA, 82, 
4306 (1985)) % pBluescript II SK(-) (Stratagene £fc M ) , pTrs30 
( Escherichia coli JM109/pTrS30 (PERM BP-5407) «fc "9 I 1 ) , pTrs32 
( Escherichia coli JM109/pTrS32 (PERM BP-5408) <£ VMM), pGHA2 
( Escherichia coli IGHA2 (FERM B-400) <fc *) MM, #MBg 60-221091), pGKA2 
( Escherichia coli IGKA2 (FERM BP-6798) £ 9 HSL #^SS 60-221091), 
pTerm2 (US4686191, US4939094, US5160735), pSupex, pUBllO, pTP5, pC194, 
P.EG400 (J. Bacterid., 172, 2392 (1990)) , pGEX (Amersham Pharmacia 
Biotech|±Sih pETv^X-^ (Novagen*t§!i) ^Srfclf 6 r t 5 0 
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— % P R ^o^-^-, T7 :7"d^— ^s<£>, ^»7 7-^i^*t5^ 
(P trp X2K tac^n^e — ^— N lacT7 ^n^- * — , let I/n ^e— ^ — <Z? «fc o 
y #'y-A H -nlE^U ~C & 5->t^f is-p/lstf; (Shine-Dalgarno) IS^J i H 

Yi/tcoffizm^tevm e-is ±sx) ^nffib^-^^^^ f*i 
m^mmt^xn, ^->xyt7i, -fe^rs. ^/^s. 7>kv^ 

Escherichia coli XLl-Blue, Escherichia 
coli XL2-Blue , Escherichia coli DH1 , Escherichia coli MC1000 „ 
Escherichia coli KY3276 % Escherichia coli W1485 „ Escherichia coli 
JM109 „ Escherichia coli HB101 „ Escherichia coli No. 49 % Escherichia 
coli W3110 , Escherichia coli NY49 S err at i a ficaria ^ Serratia 
fonticola ^ Serratia liquefaciens „ Serratia marcescens N Bacillus 
subtilis „ Bacillus amyloliquefacines „ Brevi bacterium immariophilum 
ATCC14068 Brevibacterium saccharolyticum ATCC14066 Brevibacterium 
f lavum ATCC14067 „ Brevibacterium lactofermentum ATCC13869 
Corynebacterium glutamicum ATCC13032, Corynebacterium acetoacidophilum 
ATCC13870 > Microbacterium ammoniaphilum ATCC15354 % Pseudomonas sp. D- 

oiio m%$b\-fz> r k &X*£ 3 0 

(Proc. Natl. Acad. Sci. USA, 69, 2110 (1972)), h^^^hW; 
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B§ 63-248394) , * ft » Gene, 17, 107 (1982) Molecular & General 
Genetics, 168, 111 (1979) \Z%eM<Dj?mm&&lf 3 r. t &X% 5 0 

YEP13 (ATCC37115), YEp24 (ATCC37051) , YCp50 (ATCC37419) ^SrfelfSit 

^ — , PH05 :/n^e— ^ — , PGfC/n^e— ^— , GAP^n^— ^ — , ADH^n^E— 
5 — , gal 1 yn^^, gal 10 ^— , t- F v'a y^Igf 7"n 

^e— * — , MFal^n^-^-, CUP 1 ^P^e — ^fctf-S n £ 7$ST?# § q 

pyl, 17 5 ir^Jg^fcJKf Saccharomyces 

cerevisiae , Schizosaccharomyces pombe , Kluyveromyces lactis , 
Trichosporon pullulans , Schwanniomyces alluvius ^^r<M:f <5 t &X% <5 0 

-fftfcfflV^S ~ t ^litf, il/^ hnjjfl/— > 3 yjSfe (Methods. 

Enzymol. , 194, 182 (1990)), 77xDy7Xfg (Proc. Natl. Acad. Sci. 
USA, 84 (1929 (1978)), ftlUf (J. Bacteriology, 153, 163 

(1983)), Proc. Natl. Acad. Sci. USA, 75, 1929 (1978) fBfc<7)77&^£ 
if ZZ£frX%5 0 

mmmm&m^t ^xm\^m^\^\-±, M^^^-iit, 

pcDNAI, pCDM8 ( 7 p v4±®J) , pAGE107 (#P2jZ 3-22979 ; Cytotechnology, 
3, 133, (1990)), pAS3-3 (#i§^P 2-227075), P CDM8 (Nature, 329, 840, 
(1987)), EBV Vector (Invitrogen *± $!i ) , pRc/CMV2 (Invitrogen %t M ) , 
pRc/RSV (Invitrogenl±M) , pZeoSV Vector (Invitrogen %tM) , pcDNAI/Amp 
(InvitrogenfchSD , pDisplayp (Invitrogen|±M) s REP4 (Invitrogenttj^) , 
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pcDNA3. 1 Vector (Invitrogen |± M ) > pXTl (Invitrogen & M ) , pSG5 
(InvitrogenttSJ) , pBK-CMV (StratagenetbS^) > pBK-RSV (Stratagene}±S9 , 
pAGE103 (J. Biochemistry, 101, 1307 (1987)), pAGE210 ^Srfoit 5 r t &X 

5 Z. k & X # , 0»J X. f£\ f" h^^fn (CMV) CO IE (immediate 

early) l^O/o*-^-, SV40 (D^M^n^E— * — , Ufn^-f;M(Z) 

?g^lfflJ&£ fCii, t h(D|fflSS-Cfe§^-^/W^ (Namalwa) f;KD|ffl 

is-efoscosjNBfla. x • <d«t?£>5chom, hbt5637 

(#MB§ 63-299) ^S:feJfS-i:^-e#5o 

t ax & ffl s r £ a* -e # , #y ;t «\ ^ u ^ fp^u-v'gys 

(Cytotechnology, 3, 133 (1990)), ]} ^/I'V'^Afe (#13^ 2-227075), 
y*°7x^-> 3 yfe (Proc. Natl. Acad. Sci. USA, 84, 7413 (1987)) 

-f y • ^E- ^ ^- :7 — • pi~n — , Baculovirus Expression Vectors, A 
Laboratory Manual, W. H. Freeman and Company, New York (1992) , 
Bio/Technology, 6, 47 (1988) ^^ffigc £ tltzjj «fc o T , 
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mjjmzjo^xm^btiz&fc^A^tf—kvxte, wz.it, p vli392, 

pVL1393, pBlueBacIII ( t h (-InvitorogenthM) 3$&htfZ> Z k&X*£ ?>„ 

(Autographa californica nuclear polyhedrosis virus) ^?:ffll ,1 5^i^"C > 

MASflJia t LTfi, Spodoptera f rugiperda #P jfe IS ~C th & Sf 9 , Sf21 
(Baculovirus Expression Vectors, A Laboratory Manual, W. H. Freeman and 
Company, New York (1992)) , Trichoplusiani <D W H IS X fo -5 High 5 
(lnvitrogen*±lD ^&fflV>5 ^ £ 3 0 

Afe (#1^ 2-227075), y^^^^v-a^fe (Proc. Natl. Acad. Sci. USA, 
84, 7413 (1987)) *$&hifZ>^ k&X% Z> 0 

L-cfflv^5i&-a-(c«: N M^^^-ar, #yxj*\ 

£rfflVMTt>J;<, Wx.fi, # y 77 ^ef-V ^ ?>f/W* (CaMV) CT> 35S^n 
7T\ 7/V7 7^7 7, -f ^ A^#?<7)ttMJ&^£fc^ 5 - £ 

tii^7^-©iA^i L-Cii, miB^^DNA^*Ai-5^fer-fcix 

{^V^^t>ffiV>5 ^ t ^T't, ^lill 7^n^7T!) !7A ( Agrobacterium ) 
(#flPg 59-140885. #HPS 60-70080, W094/00977) , ^ Fn#U-> 
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h>1£ mmv% 60-251887), ^-t^^/J^V ^m^Z^fe (0 

^#fF^ 2606856 *\ 0 :*=4$tW|S 2517813 -£-) ^fclfS ^ h 

^offiw^a^-fb^, ftfetffc, fc^**, ^ 

mmm&kvxfc. yi/mm-xv y y y>^^ 

*tf>pHW: 3.0-9.0 t^tSo pHCDSiS{*, «t»*fett5|PH(l©fit, T/U*U 
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$ *lT RPMI1640 t^m (The Journal of the American Medical 
Association, 199, 519 (1967)). Eagle (D MEM i# iff} (Science, 122, 501 
(1952)), ^Vl^< y ^ ^^MEMJ#±S (Virology, 8, 396 (1959)), 199 tgm 
(Proceeding of the Society for the Biological Medicine, 73, 1 (1950)) 

i£ it (i r ti h mm \- ^mviikm m % ma l fc*& mm % m v ^ s ~ <t a* -e t s 0 

*&3£tt^ ilS-pH6~8, 30~40°C, 5%C0 2 #^T^<7)#:f4 : T^ 1—7 P R0?T 5 „ 

ffiffi ^ft-CV^TNM-FHJgiffi (PharmingenfcM) , Sf-900 II SFMi#±& (Life 
Technologies^!:^) . ExCell400 N ExCell405 (V^tltJRH Biosciences}:^), 
Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)) 

iISpH6~7, 25~3OXm<D0kftTX\ 1~5 BflfT^o 
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LTtt, -m^m^fix\^^>j^v • r>- k • (ms) mm, *v 

4 Y (White) mm, ^fcter^^iftic^-^rv^ i^-r hTj^^v^ *t 

il^pH5~9, 20~40°C(D^{4 : T-e 3~60 0 ffifr 5 „ 
]£7i, ig^tp'&^fcfcZX, X-jr-rj i/ls, W ?xi~?4 i/>"^<DirL±!$sW 

&t%mzmni,x t 

m^mm (1987) ^(ji^^nTv^s^^afljtfe. ryfiT^x-r-? 

^7F!i--?=a7/K ^;^n-t^-7yf*"f^X, rvf^'f • 
xy^^TIly^, Int. Immunol., 10, 275 (1998), Exp. Hematol. , 25, 
972 (1997) ^{d^btl/T^S^n — f-^ — ^ -^ffll^^fe, £fcf2 
^y^n-t/i/.7yf/P'fVX\ 7yf*7^ -xy^ryy^ j. 
Immunol., 141, 2797 (1988) ^fcadi^ hfhX\^Z>/<~ 5 ^ t & 

Mol. Cell. Biol., 8, 2837 (1988) ^id|B^Wii^<7)7 r — v 5 ^^ ^ — x ^ 
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sis (#r«, ioo~iooo m) t>^ti^mm\^—^n\^ Etfyk-tzmn 

W?r^i5ia?:I(:'>^^li ($JxJ£\ 10—100 W <DcDNAj&>b£5 
mm^y°-^ni-?> ~t%m<9M-t-Z.bT:\ @ ft <t i-ScDNASr^il-r 5 - £ 

^tLfccDNA<Z>^M?IJ£*^b, oI#fflV^*l5&gK^J#W#ifc, #J 
X.ft-y->jf— (Sanger) (Proc. Natl. Acad. Sci. USA, 74, 

5463 (1977)) <5 V ^ (3:ABIPRISM377DNA v" — ^xyf — (PE Biosystems*±M) 

(#ij^{i\ m&-tz>mi&m 3 ^^rii^n-o^) ^mit 

tttt, X/^^— #p||ft^<7?CH0$ei& (T. T. Puck b , J. Exp. 

Med., 108, 945 (1985)), 7 7 ^? K !) if JV W ffig ft 5k <D COS #|B flg (Y. 
Gluzman, Cell, 23, 175 (1981)), =a 5/ # ^^-^/Hl^Wilift *^MDCK*fflJ& 
(C. R. Gaush b , Proc. Soc. Exp. Biol. Med., 122, 931 (1966); D. S. 
Misfeldt£>, Proc. Natl. Acad. Sci. USA, 73, 1212 (1976)), 7 y hWM^ 
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3Y1 (S. Sandineyerk, Cancer Res. , 41, 830 (1981)) j&Sfctf feiftSo 
Lfc^oT, fe±Mfobl^Xs CHO$M& x MDCK$9J®. 3Y1 $BJS&. £9g?£L<{:£ 
SV40 m^m^^^ — ^^VNfc^^cz—^^^^ig^COSmtr^VNS^ 

s£8ffKlc!R»gK jg^&fiSML 7uyfy^, ^vh^y^*^t 

Id «fc § ^*®^> 9 J^.f-?VT % J ^.^-/^ (DEAE) — fe ~7 y zi —7 „ DIAION HPA-75 
Sepharose FF (Pharmaciatt^) ^co i/Cx^r^ l^/c&§-f ^i/^^l^ a h ^ 
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<, mz.^ fc&=f-i\&m, m^it^m. ^mit^m, mmit^m, m&m, 

^-fA-^, TxVitff^-f^^, ^M^/^^^^/V^, H^#^/W**£<73 

r> j -< ^ * -izm^xmmm mu-r z> jj-m, * fc « y # y — j± & <d a 

(Proc. Natl. Acad. Sci. USA, 92, 6733 (1995) ; Nucleic Acids Res. , 18, 
3587 (1990); Nucleic Acids Res. , 23, 3816 (1995)) &$>lf%>Z.k&X*%?> 0 

ztibo&mmfftz, ±mwmmmztetf%i%mm^b*<Dj:?t3;mnxt> 
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KftuftSE-fb^aiS^fti: ttli, Afrtt^tt, van InzenP>^^^^^ 
Biophys. Acta., 1312 , 21 (1996) ) 0 

(2) mm%^m-rz>mm 

&ag&&<z>ftij&i±s ^-ffe*§**©j(aii&oi$#ii:a<j<siifto?&«if s ^e&t&svn 

^SEHI*5!5<0#(Bia©Bt#^£<5<^aLi LTfi, 6. (2) fcffiiftSftfc 

*W^*&*lt5tts ^BaiS3fe©l(|lliia«>»*»J:a6<5<3ftAmi3V^T. Wt**r5fett 
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iV^-7!Jy^, Int. Immunol., 10, 275 (1998) „ Exp. Hematol. , 25, 

972 (1997) m^^btix^^^u^^^ h^—^—^m^^^m, 

t>-t/W7yf*7^X, Tl'^W-f -xy^T'Jy^ J. Immunol., 
141. 2797 (1988) fcfcife^&avCV^S/^^ak %m&%:V>&ffi <SS=JR), 
«^*JE (1996) «?ic|Eife0^aaM©MIS*fUffiL*:JNlIia^HteSrfc»f 

&mmx%z>„ 

ZZX\ tfv&fflk Uttt, v>f >^^c k 5-7;^o!)7i//K 7 K!i 

z.ti$>&QS6ffl&±fc\£m^& n*mmttetit<DWk£<D 100 i~i «p<o*k 

-e«fcn*BB> U < f* 2 i*lWJMi^3#ftSrS>tf 5 £ k xi* Z> B 
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9.(4) ©^Scti:j;9jWasi-5*s % «(D^^ilH^^jfiL?f^^^/^ 

m.m^mxnbz> 0 

ttl^co 1.(2) fiiia^cD#:«co^^^UfcJEtt#«fe^^Hfifi^ 

1.(3) izm^<o^i$:±(DM^^mhtzBm^M^m^^^tx^m 

X%% 9 

M*&z>zt&T*%& 0 z<o£ofmA<DMmte, j £(Dmtib&&r&&mm&k 
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85 }%<D m$®M&&W.-f~ % % t LtSs Nature Neuroscience, 2, 1 137 

^mmm^<r>mM(Dmmcm^<mmti,x^ m&<D 6.(2) teie<ft©#« 

ELISAS, SfcSfeWtoife, ^^c^^^^u 5, ^fe^&^^fcijr^ti 
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(4) mm^nrt^mx 

So 

B: # *B J9S "C & $ ES m EB5 (H. Niwa % Nature Genet. , 24, 372, 

(2000); ^i^g^MfW^flffi ^esfeW±J;»)3R#$3xfc) t 

X h u — ^ %®m X*fo& MC3T3-02/PA6 $BJ5& (H. Kodamafb., J. Cell Physiol., 
112, 89 (1982), rpA6 Ml tV&T) tifc&^ V xte!%®ftif&tim. 

mnm (ot. rmFmmi tm-r) k<D#zmm&?Tf£^it 0 
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ESMEB5 ta^-^HW^n^— ?~ (0ct3 ^- ; E. Pikarsky 

Mol. Cell. Biol., 14, 1026 (1994)) TfcSBWffiffifte^Blastocidine- 
R*S|S5li"5 i 5 {C3t^2gA$tlT*3 «9 , Blastocidine20^g/ml^» LT 

#3i§Pj|T«JlV>fcESjiMEB5 }l s ttRg!Mtfi % Blastocidine20 J ug/ml^'»Lfc: 

ES$9J&EB5 }i s Dulbecco MEMJMfc lQ%<D^&!%ikm (Fetal Bovine Serum, 
ES Cell-Qualified; *T V * Hr ]) ^ ^tfc354fetfc»|) % 2mM;//t'* $ ^ 

100 ^ M MEM Non-Essential Amino Acids^^. SOU/ml'^S' 3 ts % 50U/ml^. h 
^h^^^y, 100 n M 2-;*/V#:7 P h=^/— /K *5j;T>* 1,000 U/ml LIF 
(ESGR0 Murine LIF; 7 J T y ? * V =.lsfi/l>&i£ t £stiM) %%Qz.f£mi&&B 

PA6 MJSf*, 10%Wi^Jk?t (GIBC0-BRL?±^) &^&>a-MEM*&i&£:JlV\ Ml 
SEfeO^Ss (H. Kodamak, J. Cell Physiol., 112, 89 (1982)) fctoT^ 

MEF^^?*. Dulbecco MEU&jfiiC 10%<D^fl&j^ik?fr (Fetal Bovine Serum, 
ES Cell-Qualified; 9 7 1 3/ ? ^" U ^ > # /l4fc**tfc») % 2nNL?A'fi S; >\ 

fc^ W^W ^ • If • . aiV^y • T ■ -7^^ MJ— • ^- — ^T^ 

m— M^flg t LfcES5M i: , pa6 fc&MEF*B8S t %&mmirz> r^T% 
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PBS(-) SrJBWC 2 [U^tfc^s lnM EDTA&W 0.25%MJ:A> 
V£^?>PBS(-) &;&D*L 37°Ce 20 ^fTOilbfco ttjg&$t£r % Glasgow MEMt^ 
%L\Z. 10% KNOCKOUT SR (GIBCOBRL^fcM) . 2mM^/U^ 5 100 MEM Non- 
Essential Amino Acids&ftK s ImMtf/Vtf SOU/ml^^-JX y >\ 50U/mlX h 

rMiL^ifej 5-»Ltc D f*tf»tt£\ 4*C N 200x g "C 5 a-flfljgto 

t bTES«EB5 ^rTObfc 0 

7/V3c^K^fc^t»g|bfc#lBJIfiSr N PBS (-) t? 2 mftfrflL _LJ£<&4tejfcJ&fg 

A$EB5 & 10—100 ^/cm 2 OiWM^'efl|^U, 40|,6S|,7B g ^« 

*fl£ 30 ^wsjeufc, neifcHMd^ ixmmttnm^— zmmiz 

tt~?Z>ffi& (Chemicon£rj3 s l^T. T^NCAM^J tffiT), tMSWftWft"*' 
5 ^ 9*1110 fa^yyi^fS^ft (Babcott®!, £XT> rjrE 

It^tSttft (Pharmingenf±$k r^^^jfiftj fclfri-) £/SV\ 

Using Antibodies, Cold Spring Harbor Laboratory Press (1999) J^IS^CO 



77 



MZ-M-t&Wfc (Chemicon%fciil) , ^]) Isftffl&kQkO^^ # — T»*>5VAohTfc 
Ml" 5 Sift (ChemincoM) s GABA^'ft^^ — # — l?fc-5GAD^^~r5fel 
# (Chemicon^fcM) ^ -feci h sy^ittttfe^v- # — -e&S-fen 

w?$^3*lW»*|i:SH"5ttff (PROTOS Biotech&li) Srffi^-C^Slfefe 

#a*#fcLT»Jli*HllfiI 3cm^^>>^ (.^XT-yPM* FALCONE) 
V\ 1) PA6 imfl&lf? ^—¥—1mMb UTfS^Uf-T*;^^ 2) MEF*BJS 

0 1 iii^PAeiffljgaii^^osiftm, tti^u/tr»u~— (a) ^ncam#c#:, 

(B) ^sl— yp^gtflc, (C) ttJM^ttfc^Jfefebfctt*&i^Ufc. 12 

Jh^O 1). 2), 3) <D^ft^tl<D0kftX*$zmm$:n^fc7 s y^~$: 160 
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i) ^>pa6 mm&^^-y-mmt \^xmwtvtL&mm^x*msmmEBs 

S*©=-o CD 90% (n=160) «:» 1 BAte*-*- J: 9 ^NCAM§St^-e*>ofc 0 
^^©^n^tlS^^y >tiT;#: (ffc 1 SB), m 1 

SO £ %^feMET"&ofc: 0 — 2) OMEF« t (O^m^X^M^ 

iTOcD^^^feofc, 1) OPA6 iM7^-^-|ffliaiUr» 

ffi&ee mm ufc (89%) (is©, pa6 mm t esjmebs t <D&mm <d%&m^ 
- owl, y/i^r k ^ y ^wm-^— -<?*>« k— ^ > 0 *Hfef 

— # — ■CfeSVAohTHHfe<Z>=Pii— tt 5%, GABAfl^ttttfi©"^— *C*>*GAD 
(± 15%, -feet |» = VKHSW£<©=12~— f±4%-CS>ofe. tt 
3te*3 s ESjttUSi: btft^W* 129 ^t7*&^<DCCmM (M.R. Kuehnb, 
Nature, 326, 295 (1987); ESUl!SlrffiV>fcf VXOfeM) «rffiV>fc#?i& 

m&M 1 IZ.&tilO&Affl&folC* 0, 5nmol/l£>BMP4 (RM>*fc|J) £»]LfcJ§ 
ttfc>«Mz:fi3l\ X fcfa4feLfd^^o-CES«EB5 tPA6 ftBfia<Z>#*& 



79 



B&-&&%k& ; k?f?£of-o = V h n— /l^ LT. BMP4 5fe^(jg4R Jk^lgiib ^ffit^T 

&mm%?fotz 0 ^m^msBiA, b, c, d s e, f^l^. 

BMP4 as*p#jjiL«f#i(bSrffiiNT 8 Bmm%l-t'&, 10%^^^* 

(GIBCOHRLttSl) ^tpGlasgow MEM^»^U & 3 B fTO# Lfc * 
l&v— # — •efeS^^'f-^ 14 &C#H*£$rC#: (BiomediafctgS!) trJ^T. SM 

--f^NCAM^&Mi (fg 5 glA), ^X^^f^M (B 5 I^B) T'fe 
ofeo ^ErfUCjtfU K^y V|fite<Z>=iDc=i— (18%) T-feofc (15 

bo. — ^ bmp4 imumfaffit%m*m^frigmT~m$Mi&&&<v^v~^te& 

NCAIt&WBfffc (Jfc 5 |^D), m,**^mmWE (f£ 5 @E) X%>^fZt>K E# K 
VBM4©3nr:-iSafi|gftK: (98%) ffl^Lfe 5 HlF) 0 14 
RgH±©:an^-fi N BMP4 *«*D#i6«rfflVN/t»^< ffi^U^t 5 m 

g) bmp4 mnmskm^^m^^-ftm^xn 34%<DmMxm^^ ems® 

H) 0 BMP4 ^D*«ik?t*ti&£rJlv^-c 8 0 H&ft Lfct§ N lO%4^J£iftLfit Srt-tr 
Glasgow MEIB(F»«rfflV>rSe>lc 3 B ITOil Lfc te, tr*?*?"* 14 f££'f£<D 
"-~<^0* (47%) t> = ct^-<D^X%^(^jt}^Dbfc (SI 5 HI) o 

**5^ ESMittfti^^ 129 %k*v & X&MtoCCE,tol& (M. R. Kuehnfe. 
Nature, 326, 295 (1987) 5 ES*B^%M V^jfc£»^ * * Of^K) *fflV^#Jff 
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mmm 3 
mm^mn : 

PA6», MEF«, STO», NIH/3T3 JfaWS, 0P9 jjfflflS, CHOjHHflS, MDCK«, 
3Y1 «fc5</^iCOSM (»T, T#m«J tW&) £ESMEB5 t <D&& 

STOlBiattEvans?3^fSi4L,TV^^-& (M.J. Evans tb , Nature, 292, 154 
(1981)) {3lt£o-Ci&#Lfc 0 NIH/3T3 jSeiSttJainchillb^lS^L-CV^S^'fe 
(J.L. Jainchillib, J. Virol., 4, 549 (1969)) l^ot^lLfc, 0P9 « 
fi^If ^^f5«cb-CV>5^"fe (T. Nakanok, Science, 272, 722 (1996)) \Z. 
t£oT**bfc 0 CHOjSBJI&fiPuckbdSiaifeLTV^^fe (T.T. Puckb, J. Exp. 
Med., 108, 945 (1985)) MoTig*L7c 0 MDCKMfiMisfeldt M>f2f£ L 
Tl^S^fe (D. S. Misfeldt , Proc. Natl. Acad. Sci. USA, 73, 1212 
(1976)) t^oXULt, 3Y1 MfiSandineyer b^lBSc LT<^5^1£ (S. 
Sandineyer^, Cancer Res. , 41, 830 (1981)) ^oT:l#^Lfc 0 C0S%8ti&fe 
Gluzman^iegjLTV^^fi (Cell, 23, 175 (1981)) J^oTig 1 * Lfc Q 

H»J 1 (-fS«4©^i^oT, ±aZB^#««iES«EB5 HK* 
U ^NCAMjftffc^g^fe t, fi§t£<OESjSBl!&&3fc<£> ta = — ©fiJ^M^ 
Tto PA6 0P9 NIH/3T3 jNBJJ&fi, Ztl^tl 95%, 45%, 

10%<£>|&tt^£^U ^nbffllSttESM^^UT^^S^f^^l*^ 

pbs(-) -e 2 mm&m, 4%/v7t^7^ft K^&j&n*. 
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4°cx 30 ftmnu.i-z>ztx~mfehtz 0 @^bfc»^PBs(-) mwixmrnifc 

PA6». 0P9«, NIH/3T3M, MEF«, STOlfflflS £ CD^ig 

&x-Bsmm<Dn&ffifa^<Dft4k&i%mz.M&&tiizfr, 3yi cosm, 

^fn-^ttt^t, PA6«, 0P9«, NIH/3T3M, MEF«, STOlffl 
GS»&#-^ 3090, FALC0N|±M) £^Wc 0 PA6 «£i?^i7/l^ ^ 

^^xy^—^—mmt vxmm^tc 0 

if^^V^i— hLfc 6 -XJJ^-Y—T'^yi/zL (FALCONttM) {d, UKaM 1 

i^m^fcMikm^M^mm i.tiEsim&EB5 & 400 fi/^-csii, _t3£<7)PA6 
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C0 2 ^^-<-*-(£T 8 0TO#Lfc o 8 B^Jt^, 4% 
Using Antibodies, Cold Spring Harbor Laboratory Press (1999) }£f2iS<:<£> 

PA6 ^JJS^ES^BJl&EBS t ^ /V^ — £r;fr t*C*^t Ufc^-g" 6 HI, 7 

Sr^*3feV^«#Lfc»^ (06 HI, PA6) |CJtUtl/3SflE©a*T?*)5^, 
PA6 #waJ5cU-C-^9^-i^Ji-W&36Ufc»# (0 6 Hk -£^7^; 3%£* 



i ^ia^^i^v\ pa6 msk^v ^—v—mMt vxm^^, Esm 

t l^xm v \ ^ ^ ^ — jftiafi_htaas*li J&EB5 & 2000 Wt* s> ^ U 



i^aicoM^^-f^^^HfcM^. iB^gf M^— -fr— (DDil (Molecular 
ProbethM) SrfflV^ mitmmc^oxm^mmvtc 0 ®iffi%t, Papain 
Dissociation System^ y Y (Worthington*±®D £rJ3V\ y h$5##iI<D^ 
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&m^X 300rpra-C 5 ^Jf^fliU ftimm LfcES«^^[UlK bfc c 6cm 
fV-r>^ 1 Ifc&ct 9®I&£nfc5Mfcff^ESM#|£: 5 ^1 <Z>N 2 ^Glasgow 
MEMifife (Gibco LifetechttjSi) TIBW^fiSKlffl V\fc 0 

#fit& =fc O^^&AttCurrent Protocols in Neuroscience (John Wiley & 
Sons ?± (1999)) 3.10 {CfBife^^iSfe^^oTfTofc, JtfflPH^g (tP"> 
^±$0 t--^^^— /VT?^S^LfcC57BL/6 -^^^SrH^L, The Mouse Brain 
in Stereotaxic Coordinates (Academic Press|±M (1997)) ICt^o-CJSMkffc 
* & fi m b „ ^^foK — ^^^#jgSr?RS-f5^J?>{c % 6- 
hydroxy dopamine (2, 4, 5-trihydroxyphenethylamine)hydrobromide ( T\ 
T6-0HDAJ £^5) £PBS^8 mg/ mltr^U r*L£$!&/>#7 ^f^^T, 
>t^iJ<Z)M^<7)lt)t'J<bm{|iJ(- 1 iJffi 4 /zl-fof+2 *31ALft 0 — 
^"Ctt 3 Bf^ aAfMJW»^^^flS^b^ii-C\ JBfeTO 26G^/U 

sfL ^vxm&mffimfevxmmmttfmi,. *ti&. f~^5 

^MO^-^-^fcS^n-^^TK^fclll^^-rS^ (ChemiconttM) t K 

— a?* 1/ ^ — (Cheraicontti^) ^ffl^Trfe^&^r 
ft ofc 0 

— Z^LX^ZftmBMi-ZlEftO 40%&TC&oTV^ (n=6) 0 ^tHSc:^ 
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HlfeM 1 ^mmi-t'jjfe^^K PA6 y-«ir LTffll\ ES 

«EB5 £BMP4 ^SniUfiL-ifiMT' 8 B!8ji£HLfc„ 1-&fc>*>, 6cmOM*& 

mbLXm\ ^<D7J— M_BCESMEB5 £ 2000 fH/^y ->3L-C*£g 

u 4 si, 6 0 nKmmtzMikmt%M%m^xt%M3zm$:ft^\ 3Tk:x5%<d 

^(O&Zbfc, 2mmol/l >? )V # % lmmol/1 tVl^ hf Vt, 0. lmmol/1 MEM 
Non-Essential Amino Acids?§?-R % 0. lmmol/1 2-^/^^Fx^;-;K #3 «fc 
0% (GIBCO BRL%t$Jk 100 -fgUfCfS^ 100 ^-(D 1 fflRl) £»]LfcGlasgow MEM 
±M (£tT, TN 2 ^PGlasgow MEMi^iftj £^|El--5„ ) 4 0 |BJ*&fg L 

— • -^=^^TMzi^M(D^mz.%\^ 10/zg/mlW hW^>^C (MMC) Sr^trig 
i& (iiffiGlasgow MEMif ife) T? 2 f^ig^tf o fc 0 

±lEig*<7)3£JI5H^^£ti;fclffl53£, Papain Dissociation system^ $/ h 
(WorthingtonltM) £ffiV\ ?^tt»|I<D75i£{c:t£o X'^J 
T* 5 ^IS^s/ MtV\ 1&&.£tltiESM!&&Jl£<D&=iv fth LT7 
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^MiM^-t-O Dil (Molecular Probe&SD Zm^^M'M'&fc^K 
5Mg/ml CM-Dil, 4mg/ml^^ — ^ £#frPBS^WT^.& 2 0 ^Si^^^S 
£ £ -e^ft^St Lfco N 2 ^Glasgow MEM^^SrfflV>Ti5fe^L, U 2 fflB 

Glasgow MEMigife 1 ,u lfcjfa 4X 10 5 iSoM^ «fc 5 KffiWk U TfB<D# 

%£Wl$o cfc U^^J^ A f± Current Protocols in Neuroscience (John Wiley & 
Sons 1999) 3.10 ldfEife<0#j£l;LfigoTf?ofc 0 ^MSg^S (tUi/ 
^±M) (d^V^— /l^$WbfcC57BL/6 ^"y-^ia^U The Mouse Brain 
in Stereotaxic Coordinates (Academic Press^i^ 1997) i^t^o X^^^^r-fi 
SIWI^Lfc 0 mWf(D K— 6-0HDA?rPBS{- 8 W g/jul^j5l 
L N ^ tL ^ f /h ^' 7 ^ f ^ I ^ t The Mouse Brain in Streotaxic 
Coordinates (Academic Press^tM, 1997) t£$£l>)^<D£M^£ 1 0. 5ji 
IT Off 3 TJ^Ff ((A+0. 5, L+2. 0, V+3. 0) (A+l. 2, L+2. 0, V+3. 0) (A+0. 9, 
L+1.4, V+3.0)) C^ALfco — IFBO-v^^-CH: 3 B^, aAl^iMl^S 
^tr«L7c±-C\ £Bfc¥±&^ 26G/^A- h >^&/BV>TI^{|| 
(A+o. 9, l+2.0, v+3.o) l-±^;£?&T#SMl-5Hfcfi* 

Glasgow MEM*&±fi^aAbfc 0 6-OHDAM3S£ <9 14 0|v^7l^M@^L, 
(Chemicon*±$Q <t K~ ^ 5Vh7^ aH°— ^ — 3 (Chemiconf±SD 

K— ^ ^W^Wct^> 6-OHDA-e^SLM#flt^tTt5^/0^o/cl¥7?tt, 

— ^m^L-xv^wmmmnE^fD i5%^Ti-%o-o^c (n=5)„ ^tu-*t 
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^kishiu 5o%m^t^tc (n=5) Q &fz, &m 2 mmm^.^^ 
mnm i iz.&m<Djymiz.m\,\ pa6 ^ -y-'mmt Lxm\ esm 

J&EB5 £BMP4 *»Si|§lt' 8 0Wi§*Lfc o -ff^h, Zcm<Dffl®#&k 

-ift^i^IM LfcC0 2 -f ^^r^,-<— $-\ZX 8 0 fffligii L7c 0 

^*-T*fe5->t7'h7^i/y (synaptophysin) X^^T^^KW- (Sigma|±M). 
# H -t fiL IB IS (neuroepithelial) £ fi 1~ 3 RC2 tfi W- (Developmental 
Studies Hybridoraa Bank %±M) > E F i jH5^£fflI££rS§-lf-f~ ; 5 MF20 #C 
(evelopmental Studies Hybridoma BankttMK < ^l&M^Z-io^^X ^: 

<7>3§mtf s tlf^ £:ftTl^PDGF§:^#: a 23 «t t^Flkl *f 1" 5 £rC f£ (S.I. 
Nishikawa *b, Development, 125, 1747 (1998)) £rffll/^TES*Blt&EB5 tPA6 Iffl 

ES»EB5 chPA6 «^*«<7)^m^L7c^ n-— C0(Si: A^^tt, HJfe 
^(^-7 — ^7— -Cfe5PDGFS^f*a, FlkU :fcJ;T/MF20 (-^-5^^^*^ 
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fc*3* ESfl!IJ&£ ITftJftt^ 129 ^v^*S^<DCCEM (M.R. Kuehnbx 
Nature, 326, 295 (1987); ESMSrlV^^V £ XOflMft) SrJSl^fcjtttffc 

{CffiV^, XJB0IJ 1 ^|B^Lfc^{C^o"CES»EB5 £PA6 «^<75*^ 

LffcPA6 mf&%-7j—?— t UTfflV\ *BIS±JCESJW 
IS* 200 fa/5*s^*-e#»U 4 H 6 B @ s 7 0 g J!l»f#Jfc*ttlSrJil/NT 

^CE^7 F^n y :/£x£k 4>E@)lftDJiaSr8S!ii"SllF20 Sift: (Developmental Studies 
Hybridoma Bank*±M) , P! U- < t f a ffii^EBila{-*5V^-C■?■<^^^l/5S^$n-CV^2) 
PDGFS&ft:tt*5.J:tMcl (S. I. Nishikawa^ Development, 125, 

1747 (1998)) %m^XESmMbPh6 3|IBIft©##*«>j|lS*tf}^Lfcao^— ^ 

ES«fcPA6 JM&BMP4 ^P«^^^^v^j#$|^S-i:T% HJSM 2 
^L.fcJ»*£:KI#N NCAM[^ttE# K^y >itt03p^^^ttiiaL 
fc 0 — ;6\ ^JMMco^— ^foSPDGFgi^ffca. Flkl N jsj:UJMF20 }£*f 
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ixfcj^ofc,, #oT, BMP4 #&T\ PA6 #BJ&£ O^fflfiSfc J: £ES£Pfl&e>£mg 

fc*3, ES»iLtftt^ft 129 ^**&&©(X£*IIJ|& (M.R. Kuehnfe v 
Nature, 326, 295 (1987); ES»$:1 V^^||*r ?*©{«) ^iNfc^fcjg 

n»j i RiSE«fe©^tete^vN. pa6 jf—mmt utjsv\ Esm 

Tfl3v\ rco^^— «-H£ES!fflfl££r 200 i/fy^*tllL, 40g, 

^visi/TkmAkmrn, VAcM\ GAD. n f ^^fchf-S^frSffl^TES 
=200) „ 

es«eb5 <!:pa6 mj&£<D&mm<DW^mm.^fc*v~—<D?ib, 92%^ k 
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Molecular Probett<D^ 5/ hYOYO-1 M Wc^^fe-fe^tf ofc 0 $5 
IfefifL ES»EB5 £PA6 l0J!SW*j§^ W ^tU^L^^P=-- (n=20) &7 

hVfc (n=5050) o 

*^yhtfci»©H> * 7*1110 ^ y ^^^^ 

BittJNflJfi, ^ni/VTk^k^iHIS&ttJHBia^SiJ^tt-ttL^tb, 52±9%, 47± 
10%. 30±4%-efeofc 0 

&*3^ ESflBJISi: L-OR^ftjft 129 ^-v # e^OCCEtM (M. R. Kuehn^, 
Nature, 326, 295 (1987); ESffflI££rffi V^fc^M^ £ * <£>fNK) ^fflWc^it 



H5tS$!j 10 

-CfcSNurrl (R. H. Zetterstrom P> , Science, 276, 248 (1997)) :}oJ;t/Ptx3 
(M. P. Smidtb, Proc. Natl. Acad. Sci. USA, 94, 13305 (1997)) <Z>^£"ffc 

mm^-w 0 m^mt^m-?cmKxm^ 0 
mmw 1 (-fe*c<7)^rfe^t£v\ pa6 ajs^7^-^ateatffii\ esib 

JSEB5 ^mfiQM&Lfft&l&X 12 0^ig#Ufc o ■f-fttp*?, 9cm£)|a£$ig* 

Tffll\ :©7^- M±fClESMEB5 £■ 5 X 10 4 Wt" y i/ ^ fit U 4 
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Hi, 6 8 as, 10 0 n^mm^M!km^^m^^xmM^'tn^\ 
37°c-e 5%<D~miki?zm%&n^f-co 2 4 -izx 12 ammmi-f^ 

±|5MMLfc^M^b7t^ia*5 i^^HSESlfflJlS (d^tS, Nurrl $5 £Tfi 
Ptx3 OmRNAl/^A^<7>M^ffi^5^{::, 12 0©)feM^?:^ 

;/f^7'3ybD-;^tTll\ fE#b^<to-C^$tbTV^*-& (Y. 
Sasaiib, Nature, 376, 333 (1995)) CTRT-PCR^To 7c Q "T^^ 

SS?rMKb7t^5/>-3.*3 <fc^I&£ 12 0<7)J3£J£IS$l^ib, Trizolf^ (GIBCO 
BRL|±M) ^ffl^l#^^a7/HCtot^M?:ISL, SUPER SCRIPT 
Preamplif ication System for first strand cDNA Synthesis (GIBCO BRL|± 

7C ^ m % U Pc i- b T f (C J; «9 (10mmol/l Tris-HCl ( P H8. 3) , 

50mmol/l KC1, 1. 5mmol/l MgCl 2 , 0. 2mmol/l dNTP, 0. 2 n mol/lit'fe^-#^^^' 
^ — (ME^IJ^tifS^) , 1 unit recombinant Ex Taq polymerase ChLM^s. 
ttSD) %mm&, 94°CX 3 ^fcV^-C 94 0 C"C 30 55°C^ 30 

72°C-e 1 ^Fl©t-f^^ 30 1M 72'Ct? 7 ftmBL 

iSv,£K!tb L-Fft^^fcz?^ ^ *^ — ^#^6^3 teDNA^^ K<£>$ft£ SASH'S - tX\ # 

£Nurrl Wm^v4^—t LT, IS^J#-^ 3 4 Trjt $ ft 3 ±£SIE?iJ £ 

Girt)*]) vOr*?- K£Ptx3 ^ftn^'f Lt, IE£iJ#-S§- 5 Joi0 

6 xm^n^mnm^-r^^-v v^vmrn^^y^^— t 
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L"C#*ffiV\fc« Ptx3 W^yy-f ^-£JSV^TPCR&fr?^KteDMSO&^ 
SSSlflMfigSSfrfc (17 1 :ES+PA6), »JR£LfcES*IMST?fi^rrl & 

xmtx3 (D^mtmm^Mt>^fc cur 7 eg : es)„ 9o«<ojtaKfc«f«M^ 

RT-PCR£fT-?T& N Nurrl *Sj:tKPtx3 <D&%Ltt&ft£tltefroit. feoX, 
PA6 IS t (O^^-m }^«fco "t K'l£f£#IHflS a*#jg*»IISt {-^Hfc^ag £ £ &c#V n 

■ Jfcfcs ESfcfflJ&£ L-Cft*tofc 129 3R^fr*6#©CCEiRllJte (M.R. Kuehn^, 
Nature, 326, 295 (1987); ES&BJ!&^ ^ItM^^ *7 * COifW SrJBV>fc^ig 

»j ii 

WffiicflWrrs&fc:. F-'^ ^©^gftSrflta (K. inoue & J.G. 
Kenimer&, J. Biol. Chem. , 263, 8157 (1988); ^Hji^s tH^fcl^lb, * 
S&Ig^BUflfr ttl^v = a 7;K pl91-200 (1990)) K^VMffLCSrJBlvrjg 

1 KfSi&CD^fe}^\ PA6 &BJfe&:7^ — ^HttJSfc LTJBV\ ESftB 
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@, 6 0 BK^ti:mikf&gM&m^xmM&&:&ff\<\ 3-rcx* 5%<D-m<k 

2mmol/l ifflsZ^l/^ lmraol/1 bfVHf:/gfe x 0. lmmol/1 MEM Non-Essential 
Amino Acids^^g, 0. lmmol/1 2-^^*^ hi^/-/K 0. 2mmol/l T^^A- 
tf i/g| s 0. lmmol/1 7" h 7 t Ko tf^-y-r U V (Tetrahydrobiopterin) % *5 J; 
T*N 2 LfcGlasgow MEM#ifc&JB^ 6 Bf^*Lfc 0 ®*«BSS 

(GIBCO BRLl±M) £ffl<^T 2 HIi5fc#U tfef£ L7t»3r 56mmol/l KClSr^tf 
HBSS^^-e 15 ^Pflit^L^o 15#fK if 4I?«[hUR 0. 4mol/l 

ili&Sf^ (Perchloric acid) *5<fctf 5mmol/l EDTAi & 5 «t 5 MPISE U 
f££f £ L T-80°C L 7c 0 

±3&<DESffi!fcbPk6 3NBI&^^)*j#tltC«t t)^ 100 ^Mli^ESlfflM^ 
4b«/)> trill Lfc 0 Wmbfc>NeiaS:fflv>Tia$iiL^:»J^3fs|.tf3<D K-^ 

5 ft iSpfB-HPLC^rffll^fc Monoamine Analysis System (Eicom Corp., 

Kyoto, Japan) £rfflV^TtTofc 0 ffi^&M 8 Lfc 0 

PA6 ^SS^<7)#^t- «t Vm&^lfflMfrhftikVfcnmjmJ&n. 56mmol/l 

(7. 7pmol/10 6 mm (ES«ftl5f55Mfr»)) 0 *7C, K~ 

DOPAC (3, 4-dihydroxyphenylacetic acid) :Jo HFHVA (homovanillic acid) 
fc, (-ttb^n, 2.5pmol/10 6 M (ESMS^fbrffl 

J}&) *3j:t/4.0pmol/10 6 « (ES«t«5Mb»))o 

^ot, pas isisi^^ig*^ x^xm&mmfrhwmmzntc k-^ 
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mum 12 

ES#HJ&EB5 OftfrV 6 B 3 <Dm%iW-mm (Pre-streak 

epiblast) a>e>¥«LfcJttJ6«rfllV\ fc£V>tt 2 KIEftLfc^SflCfle 

o -CPA6 M £ <£>*i&§££fTofc 0 

%mm i K&m<Dj?&\z$&\ pa6 «^^~^~»£b-cjsv\ i&b 

UfcffB»JlfeSrBMP4 ^mm^mMX 8 BlWi#»L;fco -T&:b*>> 3emtf>*fiflft 

t^mmf <yi/^±xm£^>"7 ;\»^ v H£ £ -CiQ^t V 7t PA6 

^*-?»|tU 4 0 @> 6 B @> 7 0 g^H^^Jfe^ia^V^^ife^m^ 
^fds SttfeW 1 "CffiV^^iLflWfilllte 0. 5nmol/l<£>BMP4 (R&DftM) SrSfc&BL 

{£Es!fflJI££r 200 fi/ry^-ejliU 4 0 g s 6 0 @, 7 0 B fOW&fcJtfiffiSr 
8BIB*«««, IOS^Jlfcia«0**te^o*C#BlfilSrlB*U, tteOMtt*. 
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m&vfcw>f£ftmm<Dmmm&%^±m&x*%, es$bj&ebs &m^x??oit 

^Mm 13 

:7-f— y^$L%&k UTfflV\ ESJHBJ&EB5 £:BMP4 ^^D^lM;^''? 8 0 fTO* 
Ufc 0 " PA6tt^yy (GIBCO BMJ5D 

hlZ-£xmMVtL?A6 mj&% 200ng/ml— s<V Zs%^&mmX 2 PRQig^lb 
fey* * fa t > ^< U V^jSaip<z>J&ifet* 2 0 L/t^ y fa £:9ISg U 

PBS(-) -e 2 0^^97*^7/1^1: KHJ£«:fTV\ :^?>^77i;i/ 
A7/Vft KBIJgUfcPAe ffl|&_hiCESflBl&IEB5 3r 200 i/fj/^^Tjfit, 4 
Bi, 6 0 1, 7 0 Btzmm&&tom^&^Xl&i&&&&tT\i\ 37X:XS% 
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(R. S. Bradley & A. M. C. Brown, EMBO J. , 9, 1569 (1990)) 
^WJ 14 

HJfeM 1 tcfB*fc<B;frSfet::fl6v\ PA6 UMSSr^-f-**— #BJ&£ LTfl!v\ EStt 
j&EB5 ^shh*5j;-CKBMP4 fc^LTV^V^lfaffi&flir? 10 BR9J##L.fc 0 

flS&^-l' — t U"CffiV\ :©7>f- ^— #fflJ§£_BCESji|BJS££: 200 y 
^-?3MU 4 0 B s 60S, 8 B @fcj|Sf»**fijfc«^*«V^-C*ifiS5«S:fT 

v\ sr'c-e 5%co 2 &;M ?~ izx 10 0 m&&vit 0 
shh<D$}Mn, ±mtmm<Dmm^^x\ 4 b@, 6 eg, 8 B@©#ifi^si 

<D& S 300nmol/lcOshh (RftD&fK) UfcMlMf iM^ffi r £ *CS¥flfi 

BMP4 O^f^ _bfBtra«^)i(Nt^ifet?, 6 01,8 Hi«^Oi, 
0. 5nmol/l«BMP4 (R&Dfctjgl) &8&jf] Lfc$8jfii||#ifi«r JB V^ 5 £ £ T'ffNffi LTfc, 

10 Bin^m^ utt^i i izmm^mc&^x^fr^frvm^jj&x^m 

i-^J^^cD-V — # — Trfc 5HNF-3 j3 id^-f-^^^C (Developmental Studies 
Hybridoma Bank <fc 9 It A) s HNF-3 /3 K-OVv-CMlJ^k 2 SB 5*^— # 

— T-feSNkx2.2 fc^J"i"5^i#: (Developmental Studies Hybridoma Bank«tt)JS| 
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AK #&tfirffil<Z>^-;fr— T?*>SPax-7 KWtZtiiW (Developmental 
Studies Hybridoma BankJ: *) flfA) . W&WMV&V} — # — T &> £ AP-2 '^*fT 
£#L#: (Developmental Studies Hybridoma BankJ; 9 $1 AK MWlW&tD-r— 
~Cfo?>islet 1 fC^f-f'S^t'f^ (Developmental Studies Hybridoma BankJ: 

(Chemicon^fcSS) S:^»ffi^T, ES»£PA6 SfiBI6«>#«F5l©3Kf*ttjaUfe 
shhfc£VM3:BMP4 ^OfcK^^T. ESAM&EB5 tPA6 MO^if^^^mma 



& 1 











BMP4 ^^JD 






90% 


90% 


90% 


trCHNF-3/3iii# 




70% 


81% 


9% 


£aNkx2. 2 Jivf*: 




44% 


85% 


19% 


#CPax-7 




30% 


0% 


72% 


#lAP-2 gtflc 




16% 


0% 


24% 


JrCislet 1 Jn:#: 




82% 


82% 


36% 






36% 


58% 


42% 




PA6 *Bflft 




ic J: £ES*QJ@<&#£lfflnfi 
















r fca^iSftfc. 1-&;b*>. PA6 MSk 
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mW^) OMMfr £>HNF-3 /3 KOV ^ 2 # g {C#^Ei" $ # — Nkx2. 2 3r|§m 
LT^5#M^<D*Bia N Pax-7 ^mb-CVNSffMWM^MJ^, AP-2 & 

Mtti^ttiw^ isiet i ^mL.-cv^s^l^I#M^^^fl^ 

fcm&^VfrZkfrb, PA6 Hal® t ^)ES«lrMtt 5 - t T\ tflStttfSfc 
— ^7 — HNF-3 ;3 *5 £ t/Nkx2. 2 CO^^^^^tt, Wlflfl-*'— Pax-7 

tMP-2 ^^wm^;**^ ^fc, ft&tgommfcm^X'ibZyBwi 

Jfc*3* ESjM£ UTft^Kj/i, 129 ^-^^^ft^COCCElfO^ (M. R. Kuehti?p x 
Nature, 326, 295 (1987) ; E*1fflBk$:m^fc.MM^ V XCOitM) Srffl 1^ 

15 

(i) fmm<nmm 

PA6 5Nflfl&£r&g?ig£ UTill^fc PA6 Mte, |£fiKM 1 ^lE^bfc^&H^o 

pbs(-) -e 2 mgfe^, io^g/mir^^— if mmnm&m 0.02% 

EDTA^tfPBS (-) ^M^tlX. 37°CX 30 Wffl%m U 10%^=^lfiL?t (GIBC0- 
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BRLtfc») tttt«-mimjto&1VBjLXT* 4°CT* 1000X 

g, 5 &m&fo&mt&Z.bX<lEitoLl,1t 0 HWxb&SWJia^ PBS(-) WW 

Lffu«4tT 1000 x g> 5 ^iW5S^»i-*r ^T?«fe*b/t» pbs(-) -e 2 

$-LfcM 10 7 «& lmlPBS(-) KIRjRL&ggJWfc LTffil^, 

(2) nm<Dftf£ t wm&Mi&nwm 

Jbia (i) \&m**mikT/\<*~*7j>>Ti?=L'^h (t>? 

*T^'7'7^7hiJ--^^a7/l', p.99) Emg^^t^WP^y^^V Cf 
^jjELttW^FfM) 1X10 3 6-8 M^flfSD^ b# 3 E^S^L 

fc 0 2 iratJ; ») > -me (i) -c-n$!iufeM io 7 -j®^ i mm^ i ft 4 

Mtti LfdSW&MEM (Minimum Essential Medium) (BfcMMttM) * 

-c?*H»ru tr v-fey b-etscu S'C^m (25ox g , 5 ^ra> Lfc 0 #*b*wt 
efcTO^{- h y ^-mtT^^-t^mffiWi (pH7.6) tssamu 1—2 a-m&s 

(3) MMH^^jRi^ <^ ^ELISA) 

PA6 96 t^WPEIAJB^u-- K (^y4^—^±M) <D&$^MzWm. 

si"? so ^iwjfettb/t. nfc/i—h* o.osyostfy^v-^t^ (20) 
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y^/ y V l/~ h (ICI|±^«Tween20 t@^ D B n : faytfflMftM) / PBS (£X 
T, TTween-PBSj £ *fH) -e«fc^, ^^^i/^-ifSlt ?1^=¥#L7 y h 
-{Ay^n7'!Jy (DAKOttM) ^ 1 slf^tbfco 

^— h^Tween-PBS-e^tt, ABTSSffM (2.2-7^7 t"7(3-xf/Ky 
y*f7y-/H-7/l/*y|!) T^^-^^A, Immol/IABTS/ 0. lmol/l^ni^ 
/^77- (pH4.2)) ^iJDL, 415nmfcjo^5P^7feit^^U— h !J — 
(Emax ; Molecular Devicestt^) ^^^TilS Lfc 0 

(4) ^ ^7 ^#M««c75|iM 

8-Tif ^7^yfi-7 ?*#«&II*fflil&*fcP3X63Ag8U. 1 (P3-U1 : ATCCJ; 19 If 
A) &JEm%M (lo%^v-ji^jk?f^PRPMI^±&) T:it*U iSISi^^t 2 
xio 7 m±cD«3rfii{£U «Sf!^K:§M*£ UT#tLfc D 

(5) /^^U K— ^(Dj^m 

mmm 15 (2) xmhtit^v^mmmtmnm 15 (4) ti^tittii 
10: 1 idfrsis^u at'L^ai (25ox g> 5 #£>*l 

sfy=i— /V-1000 (PEG-1000) 2g, MEMJ&tfi 2mlfe itt^v 5 ^ ^/^^^/Js^riy K 
#(^MEMtM lml£f&HtiJPx.?t^ MEMi&M^JP^lT^S^ 50mlfC& 3 <£ 5 L 

HATJgifi (10% ^v^l^lfe ^DRPMIigi-te {CHAT Media Supplement U >- 

i^±M) ^Px.fcJ§±fi) 100ml ^{vlig^Lfco i£!8M£r 96 ^ 
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>V\t^.n~?^— MC 200m 5%C0 2 ^ ^^-<-^-^ 

37°CT* 10~14 0 fgjJglt Lfc 0 

if#±m^HW!l 15 (3) (C|5«cLfc^^SaiJ^&T'li-<, PA6 

MKlRj^LT l%BSA£^t?PBS(-) (l^T. ri%BSA-PBS (-) J WtiLkWrt) 

3MMC0t7i\l hPA6#||SirLft:KM1306, KM1307. KM1310 Lfc 0 
KM1310 V—^Mm^n, PERM BP-7573 £ LTW 13 4 ^ 

27 g^tt-c, m&fi&feAWM&ffim&mftffi m^-^m^m^^— (0* 

l»o<MlTl <=P^6 (8$1M## 305-8566)) 

(6) *y^n —r^mtkomm 

ZfV ^V^SLfc 8 KAt^?* (BALB/c) 15 (5) Tl# 

^>tbfc/^^y K— ^*^r 5X10 6 ~20X10Y!£^n^ftffig£fta#f L7t 0 10- 
21 0#, ✓ M'yj; Y-^tim7kmk^&^t\^£>9m.7k(DtZ-^<>f^?7^frb, 
(l~8ml/E) Ufc 0 

^jK7KSr3i^^«i (i2oox g , 5 5$m) vmm^^^^tc 0 mmigM^y? 

n— JvHjtffcte, fljfE^Mfe (T^WtV - by — • -*=-^T/V) 

^7^^^t>^>y h^rffiV^ELISA&klj; <9 , KM1306, KM1307, KM1310 1~ 
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(7) i&ytffifcm (^^y—^-m^r) te£%?hQmj&t(D£im%k<DM%t 
pa6 mm±s i icmmi'ttmz^xigmvtc, mm.m^m^ 

^7^at>h«flRfc*-«LfcPA6lWiaS:, PBS(-) t* 2 10^g/mlT 
— if (^»$&H) 0.02%EDTA^t?PBS(-) ^^Ox 37°C 

T' 30 #Wi#^U 10%4=J3&i€lf[L?f (GIBCO-BRL^) «r^t?a-MBM«fifi*r*P^. 

x7*'7-i-—*i<z>tem : k±t!>* 4<c-e loooxg, 5 ^r^L^it-f-e-^T-ti]^ 

Ufc Q lH]«Xbfe*fflBS^ 10%WiSlflL?t (GIBCO-BRL#l£g) «r£t*«-MEM*i&te 
!K»U l*10 6 j»-fo 1.6ml^a.— ^^SLfc. ^b/cM^Tv 1%BSA- 

t? i%bsa-pbs(-> jg&icffijsu src-c 30 ^-ng^i-s 
y—^—^m^^xmmvtz. (t^7^7-7#7 m» - - ^^t^) d 

-f-fc*?^, ^#£KJfc£^fc*»il§l5r lOOOXg, 5 ^WJfi'L^ltt-t-Si fCHUDt 
U ZLjfcttttSr^t* 1%BSA-PBS(-) agtifflCffiiBL 37^ 30 #!BflfclU 1% 

BSA-PBS(-) 2 UliftiM^ 2ml <Z> 1%BSA-PBS(-) ^{^^Uir/VT^^ 

-flf— — A-^~*± ; EPICS XLsystemH) {£-Cfl?#fLfc 0 -^#:i:Lt 
FlTdRWBt^y WA/^ct7>!J><SM*: (FITCSWSHr^ft;? y WA^n^ 
^ (H+L) ;CALTAG&M) £ 30 fl£*&Ufc 1%BSA-PBS<-) JS?ftSrffll\ 100 

'«^f?&TOH-£*v'*»~^A'tt#^fcaKM2O70 £ 10/z g/mlT?EJES:*^ 
IWl^tC^ttS Ufc 0 ^rt, KM2070 s^-fV K — ! ? , KM2070 (FERM BP-6196 ; 
W098/29544) l~ £ j^3*L5#tfln**>5 0 ft* KM2070 jWWW-SiftllS^ 

tf)J&SWA6 JWIS"Ctt'fcv^ci:Srfee>^C*56B©_hs KM2070 ^ayhn^ 
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% 9 EL % 10 EL fg 11 EKc^tve^ Lfc =t 9 PA6 
ibtlfcKMlSOG, KM1307, KM1310 ttPA6 SBlS^SlSft Lfc 0 i£fttte$BJ», Mtttt 
^7fe!SS^^o HI ^ Onega fi, St^Sr^&O Lft/^o fc0#<DfePP:£^1- o 

While the invention has been described in detail and with 
reference to specific embodiments thereof, it will be apparent to one 
skill in the art that various changes and modifications can be made 
therein without departing from the spirit and scope thereof. 
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